Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




600010847Q 



r 



f 



J 



THE 



PRINCIPLES OF AGRICULTURE, 



a. WOODFALL, tmau, cociT, icjmu man. l 



I THE 



PRINCIPLES OF AGRICULTURE, 



BT 



WILLIAM BLAND, JUNIOR. 



" Bb quae lolem, bis firigon Mosit.*' Vi r. 

'* Sdence ponesiet the tnie key to rnen't onmlpoteftoe over matter." 



LONDON: 
PaiNT£D FOE BALDWIN, CBADOCK, AND JOY. 






PREFACE. 



HAviNa given much time^ and thought deeply 
upon the various subjects treated of by writers and 
the converse of practical men on agriculture^ I^^^e 
never been able to find that they sufficiently ex- 
plain or elucidate the causes of the various modes 
practised. The effects alone are argued upon, or 
if the first causes are noticed, it is without any ex- 
planation as to their origin* I have therefore 
thought that it w^uld lead to a practical b^efit to 
fdl agriculturists, if I cou}d show the origin and 
explain the cause of the first principles of agricul« 
ture upon a plain and simple basis. With this 
view 9n attempt is made to es^lidn the causes of 
the imprpvemex^t of land^ proceeding either from 
fidlowing, manuring, laying down to pasture, va- 
riatioii pf crops, draining, and irrigation. 
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Each of these sulgects will be respectively mres- 
tigated, and it is hoped that the causes above al- 
luded to will be made evident in the course of the 
enquiry. The food of those plants usually cul- 
tivated for man and beast will be defined, and how 
far man can influence the same by his industry, 
and the assistance he is able to derive, throughout 
his labours, firom the effects of the seasons, if skil- 
My availing himself of their changes. 

The book is divided into ten chapters, com- 
mencing with the analysis of vegetables, and of 
the sources whence they derive their support, in 
order to obtain a correct idea of what their food 
must consist. Next, on the ability of man to in- 
crease or decrease the food of plants, with a list of 
those fiicts by means of which he influences the 
fertility of the soil. These are regularly gone 
into, bringing forward so much of the practical 
part of agriculture as assists to illustrate and con- 
firm the objects of research. An outline is then 
given of the nature and the cultivation of those 
plants grown for the benefit of society, with the 
view of laying down a succession or courses of 



crops applicable to rich, moderate, and poor soils. 
The tenth chapter, being the concluding one, con- 
tains a few hints to young agriculturists. 

I have been carefiil, as far as lay in my power, 
to remove every doubt that haspresented itself to my 
mind on any part of the subject, by submitting the 
object of it to the test of experiment ; and some dif-^ 
ficulty has arisen with me on endeavouring to ex* 
press my thoughts sufficiently dear to those persons 
who are unacquainted with the outlines of che- 
mistry and practical agriculture. But as there are so 
many books extant relative to both of these, I hope 
any obscurities, springing from the unavoidable in- 
troduction of some of the terms, particularly of the 
former science, wiU..be readily got over. Any per- 
son conversant with the practical part of husbandry, 
with a little knowledge of chemistry, will, I am 
persuaded, meet with few obstacles, if he only al- 
low himself time for consideration. 

Before laying down my pen, I cannot lose the 
favourable moment to express here my sincere gra- 
titude to the late Henby Godfby Fausskt, Esq., 
RicHABi) Tylden, Esq., William Bland, Esq., 



▼HI FE^FACE. 

Sir JoHV Maxwbli^ Tylpek* and boim other 
friaidB, for the MsUtance I have derived bom their 
experience and advice throughout this work* I have 
also to acknowledge the obligation I fan under to 
the author of Lectures on Agriculture (Sir Huh- 
PHEEY Davy), for having taken the liberty to tran- 
scribe into my pages, his analysis of plants and 
soils. 

WILLIAM BLAND, Jun. 

Hart% near Sittingbouniey Kent 
Fd). S8, 1687. 
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PRINCIPLES OF AGRICULTURE. 



CHAPTER I. 

On the analysis of vegetables. — ^The sources of the food 
of plants^ and the analysis of these sources.— The simi- 
larity between the materials of plants and their food. 

The analogy between a plant and an animaL — ^The food 
of all plants the same^ but is selected in different pro- 
portions by different plants. 

Vegetables, according to the reports of the firi^t 
chemists of the present day, are found to yield, on 
analysis, the following substances : 

Gum with its different modifications, starchy 
sugar, albumen, gluten, gum-elastic, extract, tan- 
ning, indigo, narcotic principle, hitter principle, 
wax, resin, camphor, fixed oils, volatile oils, woody 
fibre, adds, alkalies, earths, metallic oxides, and 
saline compounds. ^ 
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These substances are reducible into carbon, 
oxygen, hydrogen, nitrogen; with a small pro- 
portion of the earths of silica, alumina, lime, mag- 
nina, potash, together with some sulphur, phoa- 
phorus, and muriatic acid. 

The above, it seems, are the principles of which 
plants are composed; the proportions and kinds 
only more or less varying. 

From the analysis of vegetables, we proceed to 
inquire what constitutes their food, and whence 
it is derived. To gain this information we are 
naturally directed to examine the places where 
plants grow and flourish ; for they, not being loco- 
motive, must there procure the same. The soil 
then, with its various combinations in which plants 
root, becomes one part : the air, by which the stems, 
heads, and leaves are surroimded, another : the rain 
and dews which fall to the earth, a third : and the 
influence of the sun, light, and darkness, the fourth. 

OF THE SOIL. 

Every productive soil has been found to contain 
lime, silica, and alumina, as the basis. The rest, 
composed of the materials of vegetables and ani- 
mals in a more or less decomposed state : and the 
principles of these are oxygen, hydrogen, nitrogen, 
carbon, with the bases of the alkalies. 
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OF ITHE AIR. 



The air is eomposed of oxygen, nitrogen, car- 
bonic add or carbon. 



THE BAIN AND DEWS. 

The rain and dews, or water, is formed of 
oxygen and hydrogen. 

OF THE SUN, LIGHT, AND DABKNESS. 

The sun is the grand agent of the Supreme 
Being to animate and to perfect all life on this 
earth ; by exerting a powerfiil mechanical and che- 
mical influence on matter, by its heat and light ; 
which are both essentially assisted in their effects, 
on alternating with cold and darkness. The vege- 
table kingdom experiences, of course, a share of its 
almost divine presence. 

By comparing these principles with the list of 
the component parts of vegetables, we find they are 
one and the same. In fact, if we think at all on 
the subject, how can the case be otherwise P since 
*^ out of nothing something cannot come^'' : conse- 
quently, we arrive at this conclusion, that the food 
of plants is neither more nor less than the prin- 
ciples of which they themselves are composed. 

B 2 
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Like an animal, the soil may be considered as its 
stomach, mechanical basis, and support ; the fibres 
with the smaller and larger roots, as the lacteals 
and conductors of such food as is found there ; ibe 
stem, the body ; the branches, and more especially 
the leaves, as the lungs ; and effect the same great 
ends. 

A plant sends its roets and fibres into the soil 
around it to obtain the chief proportion of its food. 
This food is at first in a half concocted state ; 
partly in the form of sap, partly in the form of 
gas : and which ascends through the stem into the 
branches and leaves ; in which, by their immense 
•nr&ce the food is exhibited to the influence of the 
son and light ; the cold and darkness ; and the air 
and moisture. This chyle, to carry on the simile, 
then undergoes those essential changes to complete 
its proportions, by receiving from the air, and from 
the water in the air, that extra quantity of oxygen, 
hydrogen, nitrogen and carbon, which might be 
more or less deficient, or less suitable in the soil ; 
and discharging any of those gaseous materials and 
compounds which are unnecessary or uncongenial to 
the economy of the plant. 

The materials tnus enriched and prepared, de- 
scend to those parts of the plant where wanted ; 
when they are again subjected to the process o£ 
those glands, which are in all probability employed 
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and situated in the neighbouiiioed of the yomg 
woody the blossoms and futnie fruit. We may 
also suppose the petals of the blossoms, with the 
fruit and seed cases, act as other glands or labo- 
ratories, as they oannot be useless, to assist idao ia 
the formation and peifectiitg the beauty and per- 
frune of the blossoms, as well as in the growth, the 
richness, and the nourishment of the seed aad 
fruit. 

By this peculiar power and all-wise contrivatiee 
in vegetables, they are enabled to combine and a^* 
range a few simple principles into that in^te ira- 
riety of form, beauty, strength, taste, per&ne, 
and magnitude, which the vegetable world every- 
where displays. 

Com being a vegetable is of course influenced by 
the same causes. But as the leaves of the species, 
wheat, barley, oats, and rye, are not so numerous, 
a provision has been made by Nature in the stem, 
which, by its thinness and hollowness affords a 
large surface for the juices to be exhibited to the 
sun, air, and rain ; with the knots in the straw, 
actincr, in one instance, mechanically, after the 
mnn^ of bond timber in a building, and in 
another, performing the office of glands to the 
grain. 

To assist this subject ; look at a piece of land 
covered with wood, or a garden with flowers : what 
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a variety of trees and plants are seen^onrishing 
upon each. They all have the same soil to live 
upon, and are all exposed to the same precise ex- 
ternal circumstances of air, weather, and seasons : 
consequently all have the same materials to select 
from. What then occasions their great variety? 
Why, neither more nor less than the diSEeienc 
first imposed by the Author of all things, in the con- 
stitution or organization of each species of wood 
and plant ; which, from the midst of the same ma- 
terials, select distinct proportions that produce all 
the variety and beauty which every wood and gar^ 
den presents. 



CHAPTER II. 



On the ability of man to increase or diminish the food 
of plants. — What constitutes fertility and barrenness in 
soils. — A list of &cts which cause fertility, and destroy, 
the same. 

With this idea of the nature of the food of plants, 
the next inquiry is the means by which the same 
can be increased or diminished by the agency of 
man. 

To obtain these ends, we must gain the intelli- 
gence of what constitutes fertility in soils ; and 
also what is to be understood by the loss of fer- 
tility, or the approximation to poverty and bar- 
renness. Let them be defined thus : 

First. Fertility is neither more nor less than the 
power existing in a soil, either naturally or arti- 
ficially, or both, of yielding readily those elements 
of plants contained within it, to the active selecting 
etnergies of vegetation when required by a growing 
plant ; the powers of which, being always sufficient- 
ly strong, with the aid of the sun and seasons, to 
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OYerthiow the balance of affinities of the particles 
of a soil that is fertile. 

Second. The loss of fertility in a soil arises 
from a deficiency of those materials requisite for 
the growth of plants. If the deficiency be positive 
and great, and beyond the powers of vegetation to 
make up from the air and rain, such a soil is indeed 
very poor. But if the vigour of a plant suffers, 
not from a want of the necessary food, then the 
cause IB owing to the balance of affinities of tiie 
materials composing the soil being too strong to 
yield to the chemical energies of one, or only cer- 
tain species of v^etables. 

Third. Barrenness is that state when the balanoe 
of affinities is strongly established between the par- 
ticles of the soil, as in a stone or rock ; when no 
decompositicm of air and water, or v^etable mt^ 
terials, if any are present, takes place; and without 
the least yielding of this balanoe to the active che- 
mical energies of vegetation; which, in conse- 
quence, cannot advance beyond its own inherent 
powers, as a seed on the highway. Hence we 
infer, that when a soil is exhausted by frequent 
cropping, and without the least addition of manure, 
together with bad cultivation ; it is approximating 
to this state in the equilibrium of its various par- 
tides. 
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It is now necessary to xetizm to the inquiries 
rdiative to the influence, and the means diat man 
has over the productiveness and unproductiveness 
of the soil. To do this, a selection of those &ct6 
must be made, which restore and continue fertility 
to the soil, or vigour to plants: and those also, 
which destroy that fertility, or that healthy vigour 
so requisite for the unfolding and perfecting of 
plants. 

The under-written is a list of those generally 
known and approved means which assist in the 
restoration and continuance of the fertility of lands, 
from the evident great benefit exhibited by the suc- 
ceeding crops. 

A well cultivated fallow ; 

The application of manures ; 

Variety of crops ; 

Rest, as in pastures or artificial grasses ; 

Draining, and irrigation. 

The following are the facts which exhaust and 
deteriorate land : and which indeed are the reverse 
of the above. As 

Neglect in cultivation ; 

No manure ; 

Constant cropping, particularly with the same 
species ; 

Surface-water not carried off by drains ; 

And complete drought. 

» 3 



10 THE PBIKCIPLE8 OF AGBICULTUBB. [cHAP. 11. 

To consider regularly the five restoratiye prin- 
ciples that are under the control of the husband- 
man, the fallow is the first that presents itself, and 
is considered in the next chapter. 
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CHAPTER III. 

The fallow defined. — ^Its effects. — Similes to elucidate 
the subject. — ^The soil mechanically retains, and che- 
mically combines with ur, water, and T^etable and 
animal manures. — ^Whence the source of fertility. — Re- 
marks on the practical parts of the fallow process. 

OF THE FALLOW. 

By fallowing, is meant a repeated mechanical 
moving and pulverizing of the soil, to a depth of 
eight, ten, twelve or more inches, with the plough, 
the harrow, and the roll ; and permitting, during 
the process, which usually occupies the spring and 
simimer months, no vegetables to grow. 

This mechanical process usually commences at a 
dry time in the autumn : and the land, from the 
consequent unevenness by the frirrowing of the 
plough, presents a large surface to the frosts, snows, 
sun, and weather of the succeeding winter. The 
effects, from such an exposure, shiver the most 
stubborn clods, and with no cost to the husband- 
man *. ' 

• 

* If it were practicable to expose land to the effects of the 
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In the spring, the surface is harrowed and dress- 
ed down ; the weeds picked off or destroyed ; and 
the field again submitted to the plough ; when the 
under side is turned up to the heat and moisture of 
the sun and showers, and to the drying winds. 
This exposure should be continued, if the weather 
be fiivourable and time permit, till quite dry, then 
to have a shower and get dry again, with the sor- 
fiice in the roughest state ; that the effects, from 
the alternating extremes of heat, moisture, and 
dryness (the great decomposing agenis of Nature), 
upon the largest possible surface, may the more 
speedily render the clods tender, the proper oppor- 
tunities being taken for the operations of the harrow 
and roll. 

Another ploughing, and perhaps dressing, suc- 
ceeds: then a fourth; and probably a fifth; 
when the duties and olgect of the husbandman are 
performed and accomplished. 

winter season^ more than if generally done, by one or two 
extra ploughings during that period, the advantage gained in 
fertility would be comiderMe, But, the fear of kneading 
the land whilst wet, and the iropombiiity when frosty, sets 
all attempts on any large scale at defiance. In a garden, a 
bed may be dug and re-dug during slight frosts, and thus 
fi'esh and fresh surfaces and clods turned up to the weather, 
when the great benefit of the winter's exposure and pol- 
verization can be obtained; and indeed is so by industrious 
gardeners. 
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A soil that has been so treated and exposed, 
even if very stiff in its nature, and poor when the 
(operations were commenced, is found greatly im- 
proved in its tenderness and in its powers of fer- 
mentation, consequently in its fertility ; and the 
benefit arising £rom the fallow, is in proportion to 
t^^ time and labour bestowed, and the interval 
before a crop is again taken. 

Naturally good soils need but a short period for 
their restoration, because they are readily brought 
to a pulverized state, and of course proportionally 
soon improved in their powers of fermentation *. 

* Fermentation is the strolling of different affinities o£ 
materials in contact with each other, to enable their re- 
spective proportions to continue at rest : or the struggling 
of various particles of matter for the balance of affinities. 
It is one of the chief objects of a well directed cultivation 
to continue this fermentation, having the seasons and the 
power of vegetation to assist, lest vegetation should be ex- 
posed to a too long continuance of the balance of affi- 
nities. 

Land dries much soonowhen moved, than when lefl un- 
touched. Just harrowing the surface dries the soil rapidly, 
the weather being fine ; and why is this ? It is because the 
water and air in the unmoved soil is in a comparative state 
of rest or balance ; and having the same surface exposed to 
the sun and winds for some time> tliey at length saturate the 
particles of the soil exposed to their influence, consequently 
at last excite little fermentation : when, however, the sur- 
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Whereas the stubborn and almost barren require 
at least a year, or indeed better if two years are de- 
voted to a well directed cultivation, before an equal 
degree of pulverization and powers of fermentation 
can be accomplished. 

From the tendency of the fallow to render light 
lands close, and stiff lands light, it favours the ap- 
proximation of the two different soils to the same 
state of fertility. 

Having gone through a detail of the particulars 
of the mechanical part of the fallow process, its 
effects are the next object of attention. 

The balance of affinities, or the equilibrium of 
the particles of matter composing the soil, are very 
essentially disturbed by the operations of the plough 
and harrow ; indeed so much so that scarcely two 
particles, it may be said, that were in contiguity 
before the commencement of the ploughings, are 
to be found together at the conclusion of the opera- 
tions ; also the particles of stale air and moisture that 
were within the interstices of the soil at first, to« 
gether with those particles in slight combinations 
with the soil itself, have escaped, and their places 
are supplied with fresh; consequently every way 
favouring fermentation in a high degree, as well as 

&ce and clods are disturbed by the harrow or plough, every 
port is fresh to both sun and air, fermentation becomes strong 
(proved by a thermometer) and dryness rapidly ensues* 



CHAP. III.] OF AGl^ICULTUBE. 15 

being rendered more easily permeable in all direc- 
tions for the infant roots of fiiture plants *. 

Now a soil, before it is broken up by the plough, 
is-— as to its interior particles, and the air and water 
that may occupy the few cavities — in a comparatively 
quiescent state, because the various particles have 
entered into a. chemical union with each other. 
That is to say, the materiak of the soil are satu- 
rated with those substances they could then com- 
bine with ; and therefore would so continue to re- 
main, if the subsequent variety of the seasons did 
not tend in some measure to destroy the equilibrium. 

A few examples may contribute to the better ex- 
planation of the above, and also materially assist 
future investigation. They are the following : 

What is the use of stirring or shaking two liquids 
when put together, or one or more liquids with one 
or more dissoluble solids ? The object is, to fiici- 
litate a chemical union with each other of their re- 
spective atoms, which the occasional stirring effects, 
by removing one portion after the other of the atoms 
of one liquid, when they have been sufRciently long 
in contact to perfect a union with a portion of the 

* A gardener, whilst digging, always takes care to break 
each ^t in pieces, both on the top and in the trench. He 
does this, knowing from experience that this extra labour 
will be amply compensated for, by the proportioned sopoior 
produce of the next crop. 
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atoms of the other liquid or disgoluble soKd, till all 
the oombiiiations of which the nature of the mate- 
riab are capable of entering into, under their present 
ciraunstances, have been completed. 

Let a sponge, or a piece of cloth, be thrown into 
any dying liquid that will combine with the mate- 
riab of the sponge or cloth, and there permitted to 
remain awhile. The first effect will be, that every 
pore of the sponge, &c. will be filled with the liquid, 
and a combination with the dye, immediately in 
contact with the sponge, take place, when aU will 
be again quiet If the dye is too diluted to give 
the requisite colour at first, the sponge if left un- 
disturbed, and the liquid also ; for a considerable 
time, the shade will not be improved because a sa- 
turifiition has abeady been ^ected with the sponge 
and the dye in its immediate contact ; but if the 
sponge, after having remained a certain time, be 
taken and squeezed, then returned again into the 
liquid, it will absorb a fresh quantity of the dye by 
fresh particles being exposed to its surfaces, when a 
second coat will be formed ; and so on with a third 
and a fourth, at every alternate immersion and 
sqoeciing, till the requisite shade be accomplished. 
In this maimer any degree of shade of a dye may 
W oMnmunicated to a piece of cloth, or other mate- 
mi capable of taking it up, in a much shorter time 
dhfift ia any other way . 
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Again, how does Nature effect the oxidation of 
the blood in the lungs of animals ? It is upon the 
same simple principle : for what does she do to gam 
this important end ? Let us for a moment observe 
ourselves in this instance ; we inhale a quantity of 
air into our lungs, and then immediately after ex- 
hale another quantity ; a moments pause ensues, 
when the process is repeated again and again, to the 
end of our existence. Now the lungs are a body 
somewhat like a sponge, but composed of an infi* 
site number of ramified tubes, by which means an 
immense surface is exposed to the air. 

The air that is inhaled is the atmospheric, which 
is composed chiefiy of nitrogen and oxygen. The 
air exhaled is difiisxent, being partly nitrogen, partly 
carbonic acid gas, with water in a gaseous form. 
We see then that the carbonic acid gas has been 
substituted for the oxygen, and if respiration be 
suspended, the air, just fresh received into the 
lungs, cannot yield up more than its quantity of 
oxygen, if continued within them for the space of 
an hour; and thus a balance, or equilibrium would 
be established ; consequently, to gain more of the 
oxygen, the stale air must be expelled to admit its 
place being occupied by a fresh quantity of atmo- 
spheric air. This is effectually done by the moment^s 
pause after exhalation, as the pause admits of the 
expired ab escaping and ascending out of the way. 
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having been rarified by heat» and rendered lighter 
than the atmosphere, and thus making a pnre en- 
trance for the inhaled air. 

Another simile, and a familiar one, may also be 
brought forward. It is of a fire that wants stirring, 
which exactly resembles a piece of land permitted 
to remain awhile unmoved. For the fire is becom- 
ing stale, or a balance of affinities is forming, or, 
properly speaking, the surfiices of the fuel, imme- 
diately in contact with the air, formed a combina- 
tion with the air whilst the heat was sufficiently 
strong to efiect it; but by the hollowness conse* 
quent on combustion, from the consumption of a 
portion of the fuel, the particles in a state of igpir 
tion become more and more distant, when the heat 
proportionally declines, till fidling below the power 
of decomposing the air, which now only gets rari- 
fied in its passage through the embers, and thus 
robs them of their remaining heat, when the fiofe 
soon goes out. If, however, it be stirred in doe 
time, and with judgement, whilst the heat is suffici- 
ently powerfiil to decompose the air, a large expo- 
sure of fresh, or unsaturized surfaces and particles, 
9ie presented to the current of fresh air, t<^ether 
with the approximation of the parts in combustion, 
which, by consolidating the heat that was before 
distantly divided, materially prevents the further 
loss of the same, and consequently fiivours imme- 
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diate ignition. The fuel being put closer together, 
is however left suflBciently porous for the free circu- 
lation of the air, which accordingly enters into che- 
mical union with those particles that are capable of 
receiving it ; when the oxygen of the air, from a 
gaseous form, assumes a more condensed one with 
the friel, the latent heat is in consequence given 
out, and shows itself in the general redness ; should 
hydrogen be present, as in coal or wood, it unites 
with this gas and becomes cheermgly visible in the 
flame. 

To further elucidate this meaning respecting the 
balance of affinities, and the advantage gained by 
moving the soil, the reader is requested to inspect 
a dung ' mix-lull that has been made two or three 
months. This mix-hill will be found, if trodden 
down hard by the horses and carts during the time 
of making, or the interior defended from the out- 
ward air by a covering of earth, in a comparative 
quiescent state ; and why ? Because the ferment- 
ation has gone as far as the fresh air contained 
within lasted, when the balance of affinities takes 
place. Now let this heap of manure be turned re- 
gularly over, and each spit broken and shaken in 
pieces, after the manner of making a cucumber bed, 
and spread about to prevent the same two pieces 
that were together before, from coming in contact 
again; the uncombined stale and gaseous mois« 
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tune will then be faciHtated in their escape ; and 
ftom haTing less affinity for the materiala of the 
manure than the fresh air and gaseous moistare to 
which the materials are now exposed, will readilj 
give place to them, when a fresh and strong frr- 
mentation ensues ; and dik arrives at a great 
height after some hours, or a few days, and so con- 
timies, till the fresh store of air and moisture, aad 
the new position of the particles of the manure, are 
eihausted and saturated, when all is quiet again. 

When a soil is broken up by the plough mod 
highly pulverized, this essential effect, fermentation, 
is gained, which cannot take place without the 
presence and consequent decomposition of air er 
water, or both. This bdng the case, these two 
questions necessarily arise* The first ; is air al- 
ways present in the soil ? The answer is, that it 
is ; because it is impossible that a pulverized and 
porous body, such as the soil, which is always ex^ 
posed, can maintain a vacuum in its innumerable 
cavities. The next respects the presence more or 
less of water in the soil. The same answer is 
again given, that it is present The ra^ns are the 
occasional contributors, together with the dews ; 
and the constant interchange of the air, charged 
with moisture, ascending and descending^ through 
the upper part at least of the pulverized soil, by 
the influence of the interior fermentation, the day^s 
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heat, and the nights chill, leaTe behind m this 
dimate, a quantity sufficiently great to keep the 
sdl moist even in the driest seasons* 

Of the two former there is a positive certainty : 
4nd of the latter, the pbughman^s experi^ioe 
equally satires him of this fact ; but it is not dis* 
coverable in munoved land, wfaidi is in ccmsequeni^ 
generally hard, dry, and cracky, diuing tilie sum- 
mer months. 

The next step to be taken in this inquiry is, to 
ascertain whether the soil, by cultivation, will me- 
dianically retain, and chemically, or by cohesive 
attraction, as Sir H. Davy says, combine with air 
and water, and any gaseous materials. 

What has been shown already relative to the po- 
rous nature of the cultivated soil, equally answers 
in this case. For having proved that air is more or 
less present and difiused through the soil in pro- 
portion to its improved state ; then this presence of 
the air denotes also its mechanical retainment. 

The next investigation relates to the capability 
of the various soils chemically combining with air 
and its component parts, and the products of d^ 
composed vegetables and animal manures, begm- 
ning with the latter. 

When vegetable and animal manures are applied 
to the soil and buried by the plough, they undergo 
fermentation, and gasses of various natures are 
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CTolyed ; these, passing into the finely pulyerised 
earth, become arrested in their nascent state hy the 
numerous particles of the same, and are so strongfy 
retained, as to exhibit their presence for a series of 
years afterwards (although every part of the ma- 
nure appears gone), by the superior crops that fol- 
low, and which gradually consume them. If these 
gasses were incapable of chemical union, then from 
their specific gravity being so fiir inferior to that of 
the soil, they must effect their escape in a greater 
or less degree, but more particularly so at eveiy 
successive ploughing; consequently with the pro- 
portioned impoverishment of the land according to 
the frequency of the operation. However a long 
age of experience has no proof of such result ; 
therefore the detainment of the several gasses for 
such a period must be more than mechanical, con- 
sequently then, is chemical *. The Uke reasoning 
applies to atmospheric air. 

* This is a strong practical fact; that the particles of the 
soil have a superior affinity for the component materials of 
animal and vegetable substances than the atmosphere; if 
true, the soil never can be so injured by exposure as some 
persons have imagined : indeed facts are every way in favour 
of exposure, so much so that it is absolutely necessary from 
the essential benefit the land derives by being allowed to 
breathe, to exchange its stale bad materials for those that 
are fresh and good. 

Meat, as of a dead sheep or horse, is sweetened and made 
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The presence, or mechanical suspension of water 
in soils, has been before shown ; and its chemical 
or cohesive combination with the particles of the 
earth, is on the same principle as water with lime ; 
though the union is not so strong ; but the strength 
of the union, and the affinity of the soil for water, 
are increased by cultivation*. 

tender by bdng buried in the ground for a day or so; for 
the soil commences a digestive process, and imbibes and re- 
tains all the putrid effluvia as it generates. Dogs are, by 
their instinct, aware of this when they bury a bone, other- 
wise, from the acute smell of their own species in general, 
their store would be easily discovered, if the least effluvia 
escaped during that time, and the treasure robbed ; but thtf 
occurrence is very rare. 

* A portion of soil being taken from a cultivated fallow, 
and compared with an equal quantity from an exhausted 
soil close by, and with com in ear growing upon it, the dif- 
ferences were ; that the fallow soil retained moisture longer 
than the exhausted soil, and when both were equally dried, 
the former regained moisture from the air quicker than the 
latter — a most important fact. Again, a thermometer was 
inserted three inches into a soil cultivated a few hours be- 
fore, and then put the same depth into the same soil close 
by, which had not been so recently moved ; the result proved 
that the fresh moved soil raised the quicksilver at least two 
degrees higher than the unmoved, and selecting a spot just 
manured and fresh moved, the difference of temperature 
was found greater. 

Cultivation increases the powers of decomposition and 
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When tbere is an excess of water after saturi- 
tatioih it eraporates in dry weather, and forms a 
mild, when very wet 

Before terminating this part of the inquiry, the 
following well known fiict is adduced in support of 
the argument; that aration alone is capable of fer- 
tilising land. Whence is the source of such fer* 
tility ? We know of none ; if we exclude the air 
and water, and the improyed digestive powers of the 
soil, saving the pulverization ; which, indeed, with- 
out these would be next to nothing ; therefore these 

OQmposition of the soil, or fermentation, denoted by the 
proportioned increase of the growth of plants ; likewise by 
the more rapid decay of any vegetable or animal substances 
contained therein. But vegetables growing in a soil have 
the tendency to lower the temperature of the same, caused, 
it if conceived, partly by their shade, and partly by their 
very act o( growing, which by transforming the more solid 
ttttd liquid manures about their roots into a rarer or gaseous 
t^rmt occasions the difference, from the consequent con- 
9ilMnlSon of A portion o( the surrounding heat taken np in 
« lttt«iil form during the rarefaction of any of the above snb- 

tv fa *l«o known, that fish-manure ploughed in early for a 
\^U^^ U^t« longer than when ploughed in for a crop on an 

W^^^^tW ««*»^'0' "^^"^ P*"^"^ "^ ^^^ cultivation- 
^v^^^^WH* th¥ chemical powers of the soil On the same 
....u^^v. jftHiKvttfd wonure will go further when put on a 
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three must be pronounced as the real source, which, 
under the influence of the sun and seasons, yield to 
the hand of industry their hidden treasures, and 
fixes them in the soil, to be gradually taken up by 
the fiiture vegetation. 

This satisfactory conclusion may at length be 
drawn, that the particles composing a well-managed 
soil are capable of mechanically retaining and- che- 
mically combining with air and water, and their 
principles ; and also with the various products from 
vegetable and animal manures. And this capability 
of the soil is to be improved, strengthened, and per- 
petuated, by well-directed cultivation ; thus prov- 
ing not only the use, but the necessity and im- 
portance of cultivation. 

To dismiss this interesting chapter without a few 
remarks on the practical parts of the faUow process 
would be incorrect, and to do so it is necessary to re- 
view some of the operations, and make comments as 
we proceed. 

The commencing the operations for the fallow in 
the dry part of the autumn is highly necessary, and 
the advantages are these : that the plough presents 
an entire fresh and somewhat dry surface to the in- 
fluence of the succeeding winter, instead of the same 
which had been before long exposed during the pre- 
ceding summer, and was in consequence become 
stale, therefore the soil would not derive the pro- 

c 
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portian of benefit it ought to do firom the enmnog 
winter*8 frosts, rains, and other changes, which how- 
ever will be gained by the particles of the now fresh 
turned up surface. Again, the land being broken 
up as dry as it will plough, and never mmd bow 
rough, the surface not only presents a greater num- 
ber of particles to immediate exposure, but bring at 
the same time rather dry than otherwise, the winter's 
fresh rain and snow enter more readily, and general- 
ly into every part of the clods, and after the manner 
of lime, crumbles the same to powder. Whereas, 
if the same land be ploughed up wet so as to knead 
by the horses, the cavities of the soil, from this 
cause, being already filled with water, like the 
sponge, can receive no more, and therefore from 
the approaching winter there is no chance to be 
again moved or become dry. The fi^sh rains and 
snows which may fall cannot penetrate through the 
clods, every interstice being already pre-occupied by 
the former moisture ; and this same quantity thus 
locked up, as the liquid dye in the sponge or cloth, 
and the air in the lungs, when it has parted to the 
soil all that it is capable, the balance of aflinities is 
established by the saturation; and no fiirther benefit 
is to be expected, except upon the mere surface, where 
the frosts and sun may occasion a dryness. Such land, 
when ploughed in the spring, will, as the expression 
is, cut up whole furrow, instead of being in the fine 
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and tender state of the land that was ploughed dfy, 
and now again ploughed in a dry time also*. 

With respect to the burying all the stubble and 
weeds; these should always be done when prac- 
ticable, and if done, they will, during the exposure 
of the winter season, particularly in very wet and 
stiff land, keep the same open and porous, and thuSf 
not only make it more easily divisible by being 
blended with the soil, but assist the running off of 
any superfluous water by the hoUowness which the 
stubble naturally occasions, at the same time ad* 
mitting a circulation of the air ; besides, whatever 
of the stubble and weeds goes to decay, fertilizes, 
lightens, and improves, at no expense. 

If a person follows the plough in the spring whilst 
stirring that land which was ploughed in the au« 
turnn, where the stubble and weeds were buried, he 
win see that the land, in turning over, separates 
readily into pieces where the stubble is intermixed, 
and thus materially assists in the commencement of 
its pulverization. This stubble, on examination, 
will be found in a blackened and mouldy state, like 

* The best remedy, when the fieason and time obliges the 
land to be ploughed wet, is, to plough the furrows up an edge 
as much as possible, that the water may drain away the easier, 
with a greater surface being thus left for the frosts, sun, air, 
&c. to operate upon. Land should never be ploughed flat 
when in a wet and kneady state. 

c2 
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manure, with the green weeds quite decayed, 
cepting the hearts of some of those plants that are 
of the biennial and perennial kinds ; all this pro- 
ceeding from the fermentation which ensued during 
the changes of winter, aided by the easy decompo- 
sible nature of the substances buried, and taldng 
^place too at a period when vegetation is at the 
weakest ; in consequence, the decay of the weeds, 
rather than their vegetation, followed, to the greater 
benefit of the land. Whereas, if the weeds had 
been sufiered to remain unmolested all the while, 
they would, at least, continued alive, and if a mild 
winter, have grown. 

The advocates for not ploughing in the autumn 
say, in their defence, that such lands plough up 
more tender and dry in the spring. Let this be 
granted, because they may argue, that the under 
soil, not having been disturbed by the plough, be- 
comes porous astheroots of theformerplants decay,as 
well as retaining uninterrupted the old water-courses 
and cracks, which were formed the preceding sum- 
mer, and thus let off the winter'^s rains and snows ; 
also, the old beaten down sur&ce arrests a part of 
the water which is then dissipated by the sun and 
winds that follow. In answer it must be observed, 
the object of the husbandman is not only dryness, 
but an improved fertility by the winter^s exposure, 
and which cannot take place in an unmoved soil. 
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according to what has been ahready stated, and like- 
wise, because the channels and cracks, similar to a 
fire, become hollow, and want stirring; having had 
the particles of the earth lining their surfaces so long 
exposed to the summer^s rain and air, they thus be- 
come effectually saturated as far as they were capa- 
ble of receiving, and in consequence, little or no 
efter benefit can be gained from the succeeding 
winter^s rain and snow. Such reasoning as the non- 
autumnal ploughers use, only applies, if with any 
force, against those farmers who are in the habit of 
ploughing up their land at that season of the year 
when really too wet*. 

The spring tillage for the fallow comes next ; bat 
before entering upon particulars it may be asked, 

* Land improves very slowly indeed when suffered to lie 
unmoved; if otherwise^ the not cultivating of it would of 
course be the cheapest plan : but facts are the reverse, and 
the cause easily explained. Although the unmoved land re- 
ceives the effects of the same sun, the same rain and winds, 
yet little fertility is left behind, because the surface particles 
are eatly saturated, when whatever comes afterwards is lost 
to them. No extra heat and chemical powers are commu- 
niqated to the soil by cultivation, no change of position of 
the particles of the soil relative to each other takes place, 
and from being deficient of these essentials, no extra fermen- 
tadon can ensue, consequently, its improvement in fertility 
must be proportionally small ; and this is borne out by facts. 
Therefore, every omittance of cultivation, if a gain in labour, 
is a loss in fertility. 
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irbich of die four seasons are those best calculaled 
to crown our operations with the greatest sacoess? 
The spring and early part of the summer are de- 
cidedly to be preferred, the land having of ootirse 
been previously rough ploughed up in the autanm. 
This opinion iii thus defended* 

In the first place, let this question be put, wben 
IS vegetation the strongest ? Why, certainly dming 
the spring and early summer months; then of course 
must be the time of the greatest chemical changes 
with the soil, air, and water: therefore, the more 
the land is exposed to the influence of the sun, air, 
and rain, by cultivation at this important time, the 
greater will be the increase of fertilization* 

To account for all this is the next question, and 
it is thus attempted. That contrasts and extreme^ 
acting alternately on matter, produce in general ihe 
greatest eflects, by weakening and destroying the 
balance of their affinities; as is instanced in the 
familiar case of hot water breaking a glass that is 
cold, and cold water breaking a glass that is hot* 
But the continuance of such contrasts for any length 
of time in either extreme, preserves the equilibrium 
of their particles unaltered*; as for example, paper 
when dry, and the piles of bridges that are always 

* The prefenration offish and meat preserved in ice is the 
lesnlt of the strong balance of affinities. 

Meat preserved in salt, firuit preserved in close stopped jars 
and bottles, are instances of the same kind. 
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wet. What have we then so favourable to the oyer- 
throw of the chemical affinities of the soil ? A win- 
ter, the very extreme in its nature to the preceding 
summer, as being a period overcharged with mois- 
ture and cold, in opposition to its dryness and heat. 
As these extremes of wet and cold continue for 
about six months, the very active enei^es of vege- 
tation, and of composition and decomposition, are 
not to be wondered at, when the oppositos, heat and 
dryness*, are increasing in their powers in the 
spring and early summer months, till the sun has 
reached its greatest height and limit. The rays of 
the sun afterwards, being on the decline, become 
daily less and less powerful, therefore less and less 
effect must be produced, and this explains the cause 
why the vigour of vegetation is then seen to ceascf, 
and with it we naturally infer, the fertilizing effects, 
as respects composition and decomposition on the 
soil also, with a consequent tendency at the same 
lime to a rest in their several affinities; though 
afterwards the autumn rains come, and vegetation is 

* That is to say, though more rain is said to fall in summer 
than in winter, yet it quickly yanishes again, and by its eva^ 
poration assists, no doubt, in the decomposition. 

f Upon the same principles may be explained the cause 
why the morning sun has more effect upon vegetation than 
the afternoon. 
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seen to revive a little, yet winter soon follows, and I 



fleab up all with its frosts. 



OF THE SFEINC TILLAGE. 

Should the land be extremely foul, harrowingB 
and scaiifyings*, with pickings and burnings, mnaC 
be had recourse to whilst the land is in the driest 
state, and all completed, if possible, before the next 
ploughing. The plough may then be introduced 
and let into the land the greatest depth required^ 

* Scarifying is very well for deaning land, Init never will 
answer ai a substitute for the plough ; because, a scarifier is 
unable to bring up and turn o?er the fresh soil of the bottom 
to the top for exposure, like the plough; consequently, the 
top surface soon getting saturated, gains no more benefit firom 
the sun, air, and rain, however often the same sur&ce may be 
moved. 

On follomng the plough, whilst preparing a bean land for 
wheat, much of the stubble of the barley crop ploughed in 
for beans was observed undecayed, although the last crop^ 
beans, being a drilled one, was horse-hoed at least three 
times. Proving, that the effects of superficial cultivation do 
not descend with much influence below the actual operation; 
also proving, that the lower materials of the soil must be ac- 
tually moved, and brought up to the sun, air. See, before the 
requisite strong fermentation and benefit can ensue. 
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that the largest possible mass of soil may gain the 
benefit of the fiiture exposure and tillage. With a 
field fairly clean the ploughing may at once comr 
mence, as the surface will be quite tender, and suffi- 
ciently pulverized without the aid of the harrows. 

If the fallow is to be manured, no better time can 
be chosen than the present to be now ploughed in— 
but more of this hereafter. 

During the early spring tillage, be careftd te 
knead the land as little as can be avoided, and, as 
the season advances, it is best not to suffer a horse's 
foot or a cart-wheel on the surface until the soil be- 
neath is too dry to Imead*; because all the former 
labour will be in a great measure lost, whilst the 

* A clayey soil when rammed quite close for the bottom 
of a pond^ will remain in a perfect state of the balance of 
affinities for more than a century; for if it did not, it would 
soon lose its property of holding water. Now land of a 
clayey nature in a field will be affected similar to the clay at 
the bottom of a pond, if trampled on by horses in a kneady 
state ; and the evil will be proportional to the purity of the 
clay. If it is fiiU of manure and foreign substances, the knead> 
ing will go off in time, by their fermentation. Pond makers 
are aware of this fact, and th^efore carefully eject all vege- 
table and decomposible substances from their clay before 
ramming it down, knowing that they will be the means of de- 
stroying ail their present labours, by breaking down the tex- 
ture of the day, and thus cause the pond to leak after a few 
months or years. 

c3 
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time is too short to do it over again. NeverdieleH, 
should necessity oblige a husbandman to pknigli his 
land before it is fit, as he is to erpect the extreme* 
of dry weather instead of the winter'^s rain, the doda 
may get perfectly dry, and the spring showers fill- 
ing afterwards would repulverize them. The main 
object is to let the clods be quite dry, when, if rain 
does not fall, they, being returned to the bottom of 
the fiuTow by the next ploughing, will gain suflBcient 
moisture to dissolve and pulverize them. In fiict^ 
the plan of always ploughing in, when possible, s 
dry, dusty surface, instead of a wet one, is to be 
preferred, because the extremes of dryness of the 
former surface being turned to the bottom of the 
ftirrow, where there is always moisture, which being 
absorbed in an equal degree by the dry soil occasions 
a rise of temperature readily detected by a thermo- 
meter, consequent on the union with the moist earth 
and with the air contained within the interstices of 
the clods. But when the top surface is ploughed in 
wet little or no interchange can take place, for the 
reasons before adduced. 

After the land has been ploughed a second time, 
the question arises, whether the surface should be 
left in a rough furrow state or harrowed fine down? 
To this the reply is by no means difficult, since the 
rougher it is left, the greater is the surface exposed 
to the sun, rain, and wind, and, as the olgect is to 
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have the surface as dry as possible before bemg 
again ploughed, the roughest state is then to be un- 
questionably preferred. 

When the land is once dry, to have it any longer 
exposed, unless waiting for a shower, is useless, since 
the clods and crumbs can be no more than dry if 
they remain exposed for weeks in an arid season, for 
their affinities are at rest, as in paper or dry wood,, 
decay or decomposition is prevented, and therefore 
no after enrichment is to be expected. If a good 
shower should come, it will prove of great value by 
fijling on a dry surface, by causing a circulation, first, 
of fi^sh water through the clods, and then succeeded 
by fresh air, as the former desiccates beyond what is 
chemically and mechanically retained by the soil ; 
but when again dry, no time should be lost in turn- 
ing this surface under with the plough, and bringing 
up a fresh one to be similarly exposed; because 
more advantage will be gained now, by exhibiting a 
fresh surface to the sun, &c., than permitting it to 
remain unmoved. 

It is quite necessary for land to lie undisturbed, 
after ploughing, for a certain time, before another 
takes place; as is the case when making bread, 
hay, beer, and wine*, otherwise a fallow might be 

♦ Likewise with a fire, which requires, when endeayouring 
to get it up strong, to remain a time after every stirring, to 
allow of the requisite changes and combinations taking effect. 



36 THE 7EINCIFLE8 [cHAF« Ilt^ 

completed in a day, which is impossible* Now the 
usual period that intervenes between fallow plough^ 
ings during the spring and summer months, is from 
two to fiye weeks, which experience and the eco- 
nomy of a farm have decided to be sufficient and 
practicable ; the appropriate rollings, &c. being of 
course applied when necessary, particularly if re- 
cently manured*, as the superficial dressings will 
assist in the general fermentation, therefore, in the 
decomposition and combination of the vegetable ma- 
terials' with the particles of the soil. 

Before the third ploughing is entered upon a 
heavy roll jor a light one, according to circumstances, 
should be passed over the field across the fiirrows, 
and this implement alone will effect, generally speak- 
ing, all the requisite pulverization at the least ex- 
pense of culture and treading. This act of pulveru^ 
ing displaces the previous position of the particlea 

* Land should remain the longest after that ploughing 
vhich turned ih the manure of a vegetable nature, but then 
should be well dressed with the scarifier^ harrows, and roll, 
and the dressings repeated, then ploughed up again to air the 
soil, for the foul matter to escape, and to imbibe fresh. This 
exposure might continue for a week or two, of course de- 
pending on the weather, then the manure ploughed under 
again, to remain some time, and to receive the proper dress- 
ings. If any seed or com is to be sown, let it be generally 
on that ploughing which turns the manure in well beneath* 
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of the soil, and brings others into contact, thus highly 
favouiing fermentation. If the roll be unable to 
accomplish the present intention, the harrows or the 
scarifier, or both, may of course be employed. 

Suppose the third ploughing to be completed, the 
soil will now present to the eye and touch, a great 
improvement in its colour, its state of pulverization, 
and in its inexhaustible moisture beneath. If tur- 
nips are to succeed the fallow, and the fourth or the 
fifth ploughing is \o be the last, then, before this 
takes place, the surface of the field should be re- 
duced to the finest tilth by the harrows and roll, 
when the land and weather are favourable, that the 
seed, when sown on the subsequent plough furrow, 
may be deposited in and surrounded by an entire 
mass of close yet permeable soil, from being finely 
pulverized, of from six to ten or more inches in 
depth. This is the very object of the husbandman, 
because, a body of earth in the above condition is 
the one, experience has ever found, most congenial 
to the infant germination and future growth of the 
turnip, and which, according to seasons, will attain 
in consequence the limit of its developement and 
produce. 

The benefit of the fallow process may be summed 
up in these words ; that it replenishes the soil with 
fresh air and fresh water, improves its powers of 
composition and decomposition, strengthens its affi- 
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nities for the products of vegetable and animal sab- 
stances, renders it easily permeable to the roots of 
plants, and restores, by the general pulyerizatioii^ 
its valuable property, inherent in rich soils, the ab- 
sorbing and retaining of moisture and air from the 
atmosphere. 
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CHAPTER iV. 

On manures.r-»Speclmen8 of rich soils analyzed. — Itovf 
a standard of fertile proportions is to be obtained.-— The 
permanent fertility of soils is by no means dependent 
alone on the vegetable or animal matter they contain. 
— ^A second confirmation of fresh ur and fresh water 
constituting a principal part of the food of plants.-*- 
Strong analogy between the soil and the stomach of 
animals. — The sources of the food of plants available 
by man. — Manures, their several kinds. — Manure should 
be applied to land in good heart — ^Three descriptions of 
fertility. 

OF THE SECOND KNOWN FERTILIZER OF THE SOIL^ 

MANURE. 

The manures employed to fertilize land are divi* 
sible into two kinds. The first are the mineral, the 
second are the vegetable and animal* 

To place the argument, relative to this im- 
portant part of agriculture, on a solid foundation, 
a few specimens of those soils that have been always 
esteemed by persons in their neighbourhood the 
best and most fertile, are laid before the reader, and 
comments afterwards made upon them. 
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First. Out of nineteen parts of an excellent 
wheat soil : 

14.part8 of silica, or large, smaD, and fine sand. 

2 lime, or carbonate of lime. 

2 .^— — alumina, or clay* 

1 vegetable and animal matter. 

Second* Out of twenty-fire parts of a turnip soil : 
20 parts of silica. 
2 ■ lime. 

1 __ clay. 

2 .^— — vegetable and animal matter. 
Third. Out of ten parts of a fertile soil from 

Scotland : 

3 parts of silica. 

1 — lime. 
6 — clay. 

1 .-.-.... vegetable and animal matter. 
Fourth. Out of eight parts of a soil proper fior 
wheat : 

2 parts of silica. 

3 lime. 
3 ■ clay. 

These four specimens are sufficient to answer the 
purpose intended ; for although there is no doubt 
as to the correctness of their analyses, since they 
have passed through the hands of Sir H. Davy, 
yet they will by no means serve to constitute a ge* 
neral scale of productive proportions ; because a 
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▼ariety in the sub-soils, as well as a difference in 
the situation and climate, must ever defy the esta- 
blishment of one only. However, the above will 
answer every reasonable purpose; but first, an 
opinion should be given as to a standard of fertile 
proportions which can be safely relied upon, and 
capable of practical adoption. It is this : to select 
the proportions from the best soils in the very neigh-r 
bourhood of the field to be improved, where the 
sub-soil and situation are similarly circumstanced, 

and the climate the same. 

v. 

On viewing the proportions of silica, lime, clay, 
and vegetable and animal matter in the specimens 
selected, we are not a little surprised at the small- 
ness of the quantity of the vegetable proportion, 
which on average is only as 1 to 15J : therefore, 
one directly decides that the permanent fertility of 
soils is by no means dependent alone on the vege-' 
table share of matter they contain. This, however, 
must be proved ; and to do so it will be necessary 
to estimate the produce of fertile lands, say, for 
the space of four years ; and it will soon be found 
that the vegetable proportion alone is far too small 
in quantity to insure such abundant crops as the 
following : 

First year. Turnips that will fat tep sheep an 
acre. 
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Second year. Barley seven quartets; or, oato 
eight to ten quarters to the acre. 

Third year. Beans four to six quarters to the 
acre ; or, two good mowings of dorer. 

Fourth year. Wheat finir to five quarters to the 
acre. 

All this from one coat of manure of the yeg^ 
table kind, and applied at the &llow. 

Now the usual coat of regetable manure on the 
best r^ulated farms, nerer exceeds in general, and 
indeed seldom equals, all the straw eren they pro* 
duce ; because, when an agricultmrist can manure a 
quarter of his lands each year, that is to say, return 
all the straw grown on each field every four yeans, 
it is as much as he is able to accomplish : and which 
quantity is found, from experience, amply sufficient, 
when conjoined with the fallow, to raise healdiy 
and productive crops. This being the case and 
the fiict, the more weighty and valuable part, the 
com, is sold off from the lands as fitod tar man and 
beast, except what may be consumed at home, 
which does not more than compensate for the loss of 
straw by thatching, by tithe taken in kind, and by 
waste, which will ever unavoidably occur on every 
&rm under even the best management. 

Whence, then, does the growing com acquire 
the extra and necessary supply; since, as above 
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shown, it cumot be from the vegetable manure 
carted OD, because that woidd be obtaining a 
greater quantity from a leas, which is absurd ? Is 
it fi»m the materiab of the soilF* Yet, how can 

* Pure dlicB, lime, and clay, are in themselves barren; or 
in a «tate of perfect rest or balance of affinities. But when 
thej are broken into powder, put together, and well mixed 
with a portion of water, their respective afBuities imme- 
diatel; become acdve; fermentation ensues; is capable of 
inneaae and condnuance by cultivation, especially when 
joined with the addition and mixture of dead animal and 
v^etable substances, which is still facilitated and adTonced, 
like every other chemical process, by heat. 

Hie individual materials, silica, lime, and clay, are not de- 
composed, the heat to whidi they are subject being insuf- 
ficient : but they, by thdr contiguity, exert their chemical 
influences on each other to a certain d^ee, which every 
day's experience proves sufficient to act with the necessary 
chemical effect on the more easily decomposible substances 
of dead animals and vegetables, on air and water, as well ai 
stimulating the ener^ea of the roots of plants. 

Fluoric add is not found in cultivated soils : and the siles, 
which is detected in the straw of wheat, oata, and barley, is 
obtained in the easiest way by nature, that is to say, from the 
straw of those plants put on as manure. 

SXAKFLEB HELAIIVB TO ULICA, ETC. 

Now a piece of sugar is by itself in a quiescent state ; 
and so b a cup of water or tea; but when che fornicr 
put into either of the latter, its solution instantly folli 

Muriatic acid and marble; sulphuric acid and spirits of 
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that be ? for if we were to allow it to be the case, 
the fertile soil must, in the course of a few centuries, 
be reduced in quantity, and thus deprive fiiture ge- 
nerations of the means of support, which is equally 
absurd; being contrary not only to present fiicts, 
but to the usual providence of the Supreme Being. 
And as regards present hcU ; the best soils in for- 
mer times, are now, under proper management, 
equally as productive, if not more so, than then. 
The necessary supply of food must, however, come 
from somewhere: consequently we must look and 
examine around for the source or sources ; and if 
we do look, it must be for that which is known to 
be necessary to plants, is within their reach, and of 
a nature inexhaustible. 

turpentine; these, if kept separate, would continue at per- 
fect rest for ever : but when brought respectively together, a 
mutual incorporation takes place, with a complete explodon 
of the two latter. 

Take a flint and steel, and put them into a quantity of gun- 
powder, the balance of their affinities will still remain undis- 
turbed ; let but one spark only be elicited from the two hard 
substances, and every person instantiy anticipates the re- 
sult. 

More instances might be adduced ; the above are however 
suffident to prove, that, notwithstanding the apparent qui- 
etude of each pure and simple compound substance, when 
saturated and separated, yet, how speedily their affinities 
are awakened into life by being brought in contact with each 
other, having heat, and air, and moisture as auauliaries. 
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They are, then, as has been before shewn, and 
here agfun confirmed, the rain, the dews, and the 
air, all of which &lling upon, and entering into ii 
pulverized and fermenting soil during the process 
of the fallow, and thus expelling, as has been also 
before stated, the stale air and stale water which 
has been breathed by preceding plants ; as gathered 
flowers in a ^ass of water on a mantel require the 
water to be changed every day or two, or they 
would droop, so a store of fresh air and fresh 
water, with renewed powers of fermentation, is ac- 
quired by the soil. This, likewise, takes place with 
fertile soils, and those in good heart, at the time a 
crop is growing. The fresh water, in proportion as 
it is absorbed by the plants, gives place immediately 
to fresh air, or a vacuum must ensue : therefore, 
these two great advantages arise whenever a shower 
&ns, or the nighVs dew enters the fertile earth ; and 
thus the rajnd growth and improvement of vege- 
tation in the growing period of the year, after every 
kindly shower, is accounted for. These, conjoined 
with the influence of the sun, the seasons, and the 
innate powers of growing v^etables, aided no doubt 
in some degree l^ the, principles of electrid^, ef- 
fect the formation of com antl fruit. 

Relativetotheexpulfflonof thestalcair,&:c.,""Hch 
is so important, it is in proportion to the quantity 
and the general diffiinon of the rain tht 
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the soil, and this is of course in proportion to the 
state of pulverization, or adhesiveness of the par- 
ticles of the soil, and its nearness to the last plough- 
ing. The strong analogy between the soil and the 
stomach of animals may not improperly be addnced 
as an illustration of the above argument The soil 
does not of itself afford the means of support to 
the plant, but receives the food from the vegetable 
manure carted on, and from the rain, dews, and air ; 
so the stomach, by the animaPs industry in gather- 
ing or catching its food, merely prepares it by a 
decomposing process, which so far weakens the se- 
veral affinities of the matter contained, as to be 
capable of being afterwards selected and taken up 
by the appropriate organization of the plant and the 
animal : and this^ is effected in proportion to the 
proper constitution and health of the soil, and the 
animal. 

This constitution of the soil*, then, is of the first 
importance, for upon it depends the power of de- 
composing vegetable materials within itself, and of 

* One mark of the proper constitution of a soil is, when it 
neither holds moisture for too long nor too short a time, and b 
not easily dissolved by a shower falling upon it, so as to form 
a crust upon the surface impenetrable to air. 

This constitution of the soil is, as has been before ob- 
served, improved, strengthened, and rendered healthy by 
cultivation, and by cultivation only ; since manure fails of ef« 
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abetracting from the elements that come within its 
sphere the other requisites for the support of plants, 
all of which the soil retains with that gentle degree 
of combination which the selecting energies of ve- 
getation are able to overcome. 
• Two sources, then, of food for plants are avail- 
able by man*; the one, manure, carted upon the 
soil; the other, the surrounding elements. Both 
these are had recourse to by the practical husband- 
man, sometimes alone, as in carting on the manure, 
or making a fallow ; and sometimes conjoinedi as 
when manuring the fallow. 

Of the subject of this chapter — the manures. 

Of the mineral kinds, are lime-f*, sand, burnt 
earth j:, clay, marl, hedge mould, or any other of 

fecting that which cultivation never does. Indeed, manure 
placed upon a field whose cultivation has been neglected, and 
chemical powers consequently weak, precisely resembles a full 
meal that is taken into a debilitated stomach, when disease 
and languor follow, rather than health and strength. 

* In fact, there are but these two sources, and which two 
possess the true and only food of plants; the rest of the 
fertility depending on the proper constitution of the soil, 
and requisite cultivation, to keep the same in health. 

-|* Chalk, the carbonate of lime, is known to be a great 
improver of the constitutions of stiff clays, and hot gravels, 
being put on such lands in the proportion of from twenty to 
twenty-five cubic yards, or common cart-loads to an acre. 

"^ The compost of burnt earth and turf, is found to ensure 
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the earthy or mineral substances, which upon In- 
spection are all easUy resolvable into the three prin- 
cipal ingredients of soils, namely, lime, sand, and 
clay. 

As respects the use of these mineral and earthy 
materiak to improve soils, they can only act, in the 
first place, to strengthen the constitution and per- 
manent digestive powers of the soil, by itacreasii^ 
the deficient proportions of either lime, sand^ or 
clay, and in this way add to the permanent fertility. 
If there be no deficiency, they then can only prove 
of use to hasten the decay of vegetable matter, 
which is preserved in a strong balance of afiinity by 
acids, and which lime has the power of neutraliring ; 
or from the freshness occasioned to the soil by the ap- 
plication of those substances that have not been un- 
der the influence of growing vegetables before, at 
least not of com. This fertilizing efiect is however 
but transient, and the application of the materials 
often times expensive. In fact, this practice is pre- 
cisely similar, only less efiectual, to the benefit 
gardeners experience with their plants, when re- 
potting them into fresh mould; and the agricul- 
turist's cheapest and only practicable substitute, 

a crop of turnipt on most soils, therefore is valuable. And^ 
can be no question, would prove more usefiil tl|ao lim^ 
no strong add exists. 
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where the soil is properly constituted, is in one or 
two years well cultivated and vegetable-manured 
fiJlow 

Animal and vegetable manures ne^t claim, at- 
tention. These are, dead animal matter from the 
inhabitants of the land and sea, including bones, 
&c. ; and the vegetable materials, of every denomi« 
nation, found growing on the earth, some of which 
are ploughed in green*, others are partly decom- 
posed before they are applied. But the description 
most generally employed, is the straw of all com 
and grass, trampled down in the farm-yard by stock, 
and impregnated, more or less, with their excre- 
ment, which improves the strength of this kind of 
manure in proportion to the nature and quantity of 
the food given. 

Soot is a manure partaking of both the animal 
and vegetable ; bemg composed of ammoniacal 
/salts, and empyreumatic oil ; with a great basis of 
charcoal, which are readily decomposed by the 
action of oxygen and water. This manure is ge- 

* The plougbiDg in of green crops, as tares, buck-wheat^ 
or rape upon poor and distant fields, is an admirable prac- 
tice ; and is founded on taking the advantage, through the 
aid of cultivation, of those vegetables of strong and hardy 
natures, and obliging them to contribute the store they had 
collected from the elements around them, to the support, by 
their decay, of plants of a more useful and tender species. 

n 
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nerally applied as a top dressing, bat the ammal 
and vegetable manures ate always ploughed wdl 
into the soil of all arable lands, and laid on the 
surface of pastures. 

Since the animal and vegetable manures are com* 
posed of the materials needed hy growing planlB^ 
even to the very earths and salts, of which soils me 
said to be robbed, they must consequently uSamd 
the most valuable share of food to growing plants ; 
but as the food, fiom its capability of being oon* 
sumed by living vegetables, is continually dimi- 
nishing, the consumption requires making up by 
periodical fresh applications. 

Animal and vegetable manures being most gene^ 
rally employed for the enrichment of soils, it is 
useful to inquire what changes and omsequences 
arise when they are thus devoted. 

The usual method of application of farm-yard 
manure, is, by carting and spreading the materials 
on the surfiice of a field in an incipient state of de- 
cay, and then burying them in with the plough. 

Experience proves that the decomposition of ve- 
getable and animal manure is in proportion to the 
state of culture of the land to which it is given* 
If the field be in an exhausted state, and only one 
ploughing follows just to bury the manure ; its de- 
composition, and chemical and mechanical union 
with the soil will be very dow, in consequence of 
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tLe undestroyed strong balance of affinities of the 
impoYeiished soil. 

If the previous reasoning holds good, manure so 

employed is in part wasted, instead of being made 

the most of, as it is when put early on a fallow ; 

because the manure when buried, lies in contact for a 

whole year, with precisely the same surfaces of the 

soil, and being in lumps, its sphere of contact must be 

proportionally small. The consequence is, that less 

fermentation takes place than what ought to do, and 

a proportion of the manure will actually escape in 

gas, &om its own fermentation after the saturation 

of the contiguous particles of the soil has been como 

pleted, and the absence of more &esh particles to 

aarrest it. If plants are growing above it, they are 

injured from the apoplexy and lodging of the com 

that foUows, by receiving this food too readily, and 

not sufficiently diluted, if I may be allowed this ex* 

pression. This is the reason why fish manure, or yard 

manure is so soon gone when put on a field to be im« 

mediately cropped, and is not cultivated previously. 

Stubbles ploughed in, will remain with very 

little decay for a whole year in poor and half pul* 

tivatod lands, from the existence of the strong ba* 

lance of affinities, resulting from the exposed parti* 

cles being saturated, and no new ones brought up to 

the sun, air, &c. ; therefore, no fresh combinations as 

fennentatiiHi can take place. Whereas, if stubbles 

n 2 
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are ploughed in, preparatory to a fUlow, so as to 
have the benefit of several successive ploughings 
and harrowings, nearly, or quite the whole of the 
stubble will be decomposed and blended with the 
soil, and be rendered a valuable manure, by the re- 
ciprocal fermentation of the land and the stafaUe. 
The former, set into activity by the cultivation ; 
the hitter, from its easy decompositions soon feeling 
the effect of the former, when they act coi^ointly m 
their general fermentative and fertilizing process. 
' When a crop is to be principally benefited by the 
manure laid on a field with one ploughing only, the 
manure should be rich, and in a forward state of de- 
cay ; because its decay, when in a long state, wiU be 
unassisted by cultivation, and the affinities of the par- 
ticles of the soil will be too strong in their balance 
to expedite the process. The manure, in this case, 
will require to be brought into that state of decay 
before it is applied, which will ensure its own fer- 
mentation afterwards without aid from cultivation. 
And then, like shavings or small wood to a nearly 
extinguished fire, a partial overthrow of the strong 
balance of affinities of the soil will be produced, 
and thus far restore its fertility. But when ma- 
nuring in this way, it is at the expense of the ma- 
nure itself, by the loss that necessarily ensues, 
whilst the heap lies fermenting in the mix-hill, in 
order to its being reduced to the requisite state of 
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decay : which decay, or rather calcination, causes 
a portion of its best elements and quantity to be 
evolved to the winds. Again, when the manure is 
laid on only before the last ploughing, even if it be a 
fallow, and a crop then sown, the manure is found 
distributed in the soil more or less in lumps. The 
young, and perhaps deUcate plants, before they 
reach the manure with their fibres, must be some 
time, and during the interval many perish *. Such 
is the case with young turnips, which, when they do 
reach the manure, find the same in masses, and, 
from its very light and porous nature, not so well 
adapted for the roots to extract benefit firom, as if 
blended with, or more divided m the soil. 

The above circumstances lead to the conclusion, 
that, both in the garden and in the field, the best 
timp and maimer of applying yegetable and animal 
manures, indeed manures of every description, is 
cm a fallow ; and to cart and spread them on the 
land in the autumn, winter, or spring, according to 
their nature and circumstances ; when there will be 

* By the experience of the best gardeners^ raw manure 
iQ never found so healthy for plants as when it has been di- 
gested and blended with the soil by a previous fermentation 
and cultivation ; because the materials of the jraw manure 
are forced, as it were, upon the plants in an unselected, un- 
diluted, crude state; thus favouring disease, apoplexy, or 
extravagant fertility. 
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sufficient time to mechamcally mix them well nilli 
the soil, by the successiye ploughings and honro^* 
bgs. 

The only exception that can be adduced is on 
stitf clayey lands, which might have the coat of 
manure applied at twice to keep it the m^re cpea; 
as once at the &I]ow, being half the quantity, and 
once between, as for beans or peas. 

By the manure, or manures, bdng so early ap> 
plied, the particles of the soil are more quickly and 
generally divided, therefore the sooner and better 
able to admit the fresh air, rain, and dews: 
thus favouring their decomposition and union with 
the soil ; and likewise the same of the roanureg, 
which, uniting in their effects, co-operate with the 
plough most powerfully in the general increase of 
fermentation and pulverization. The thermometCT 
Will always denote an increase of temperature whn 
inserted into the soil about three inches, afteir r^ 
cent cultivation, and also after recent manuring ; 
and when these are both comUned, the rise in Ae 
instrument will be found proportionally the higher. 
Under these fiivourable fiicts, it is not to be won^ 
dered at that the long strawey manure becomes 
soon reduced to a short fine state, and very gene- 
rally distributed by the after cultivation. 

Now, when any delicate seeds are sown on a field 
treated as proposed, they are assisted in their infint 
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vegetation by the increased natire powers o£ fer- 
mentation in the early manured and well pulverized 
soil. Their first roots have the great advantage of 
the necessary food being immediately contiguous to 
lihem, and in that state of delicate sui^nsion^ ot 
balance of their affinities, that the least vegetative 
effort (^ the plants is sufficient to ov^hrow, and 
in consequence such a tilth is most favourable to 
their unfolding, their future vigour, and their ar^ 
riving perfect at maturity. 

If the reasoning employed be correct, this favour^ 
ftble conclusion may be drawn, that the early appli- 
jcation of vegetable, animal, and other manures to 
the fallow, contributes in a multiplied degree to the 
iB^rtilizing the same, by the mechanical as well as 
jchemical assistanee which they impart to the power 
ihe soil has of comUning with, and decomposing 
4Bit and water, with, at the same time, their puL 
yerizing effects ; which objects could not be gained, 
if the manures were added only before the last 
;i^oughing, and, by this practice also, .the four fol^ 
lowing points are gained. The first, considerable 
.less loss in the manure or manures, by their fer«- 
menting in the soil, instead of in the mix-^hiU. The 
second, the soil deriving more fertility by the early 
appUeation c^ the manures than when put on late, 
and at no expense. The third, the mapures being 
carted on the land early, less loss ensues &om eytir 
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poration, the mm having then leas power. And the 
fourth, that if any kneading should take place dn- 
ting the carting, there is dme aftenrards to get the 
hetter of the evil, vith having the mantire, or nw- 
nures themselves to assist the hnsbandman's eSbrts. 
The application of the same Und of nuurare to 
plants or trees that are occupiers of the soil fat 
mate than one year, as hops, the artificial and ns- 
tural grasses, fruit, &c., is not always adrantageoiu, 
nor do the fields prove so productive as might be 
expected from the pains bestowed. 

The advantage of variety is, greater fermentation ; 
therefore, greater benefit from the air and rains. 
For the same manure acts on the soil, particnlarlj 
if not aided by cultivation, like the same medidne, 
or the same ur upon the human systeni, which m^ 
dicine or air is found to lose its best effict itfter A 
too long repetition. In &ct, the soil as well ai the 
body, becomes saturated or neutralized. This k 
not the case with arable land, because of the va- 
riety of the crops, to say nothing of the cultivation, 
particularly of tiie follow, which is the most power- 
ful of all ; and thm admits of the same kind of ma- 
nure being applied periodically for ever with the 
same success. 

Hefore the Bubject Telating to manures ts brought 
to a conclusion, it will be proper to observe, that 
an excess in manuring, particularly when put on 
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raw for the coming crop, is as injurious as when 
land is poor, from the want of manure. For of fer- 
tility there may be named three descriptions. As^ 

Extravagant fertility. 
Productive fertility. 
Apoplectic fertility. 
The first is, when so early and rapid a decom- 
position takes place, that the plants thrive too fast in 
their youth, and then towards harvest have nearly ot 
quite done growing, without perfecting their seeds. 
This is commonly known by the name of crops^ 
being winter, or spring, proud, and summer poor. 

On examining the stalks and ribbons, they will 
be found to be covered with the frmgi species, 
which is owing to a sudden cessation of the supply 
of the sap ; the healthy secretions are in consequence 
at an end, fermentation of the juices succeeds ; a 
gas is then formed, which bursts the vessels, and 
the fungi grow. 

The cause of this exCravagant fertility is this : 
that die com was sown upon fresh or recently ma- 
nured land, the land being in itself poor from pre- 
vious exhaustion : the result is, that the com re- 
ceives its food directly from the manure, in the first 
instance, and of course in an unselected, undiluted 
state, instead of disengaging it from the soil, 
with which the particles of the manure had been 

d3 
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ligfatlj C(mibiiKd by previoos good cohiyfttion* : tat 
theftedi nunmredecays fiuter,a]idtiiii8 yields sndiii- 
deed rsdier forces itself lapoa the plaato beyond ifhai 
they naturally and immediately require. And being 
aided in its decomposition by the Tegetatiye powers 
of the com, a too rapid growth is at first brought 
on. Then, as the plants had been indnoed to com- 
mence their structure upon a large scale, fay the 
abundance of the materials affiwded them, ^ey re- 
quire a proportioned greater quantity of the same 
materials to maintain and complete what they had 

* Vety many proofs might be adduced in rapport, both by 
gardeners and agriculturists : for example, a field of good 
land was manured and sown with wheat, at the proper time; 
its appearance during winter, springs and sooMner, wag very 
strong: but when refq>ed at harvest, the strew was fixmd 
very soft, the grain of little value and short in produce. 
The owner of the field was recommended to fallow it, 
although he himself conceived the field to be sufficiently 
fertile, as not to require such tillage: however, he had re- 
course to the fallow, and then sowed wheat agam. The 
produce after the fiillow treatment, amply repaid the ex- 
pense, bdng more than six qnarters upon die acre; a 
proof of the superiority of cultivation, over a coat of ma- 
nure without it. 

The process of fallowing had mixed and combined the 
manure with the soil, at the same time restored its chemical 
powers, and therefore the succeeding crop of wheat drew 
firom its resources, now rendered healthy, in proportion at it 
required the food. 
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begun : but from the two-fi^d cause, of tin early ex- 
travagMMe, and lai^ structure^ they find those ma- 
tenak deficient at the <v:ery time when wanted tiie 
moet— the forming and completing of the seed. The 
«ml, ail the time, firom its poverty, or strong balance 
of affinities, eififects but little towi»rds the growth of 
tbe ^ants ; therefi)re, out of the two sources of fer- 
tility, namely, manure and good cultivation, the 
one ftiost important, meaning the latter, having been 
Q^ected, f^ls of its necessary supply, and disk 
ease of the plant takes place accordmgly ^. 

The cause of productive fertility is owing to a re- 
gular decomposition going f<»rward within the reach 
of the roots of the growing plants, when food is 
yielded sufficiently &st to meet all their seeessiury 
demands, and continues thus from tho beginning to 
the end, and a well matvu^ed arop is formed, yield- 
ing bright straw, a handsome plump sample, and 
in quantity proportioned to the native fertility of 
the land. This favourable result is to be attri- 

* Com sown upon scarified ground, and compared with 
the same species grown on the same land ploughed, wiU be 
found, when examined at harvest, to have its straw con- 
siderably softer and the grain not sd abundant in produce^ 
cither in weight or measure; because the plants of the com 
"were not so well able to effect the requisite secretions for the 
con^osition of the straw, or the quantity of all the materiaU 
to form the grain, as where the roots could penetrate the 
greater depth into a more recently cultivated soil, as whip 
after the operation of the plough. 
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bttted to the crop being able to disengage its Ibod 
fifom thapaartjcles of the soil, with which it has been 
combined by a previous good cultivation and es- 
posure, or fallow process. The beneficial conse- 
quence of which, is, that the plants have to exert 
their own decomposmg and selecting energies to ob^ 
tain the food they require, and therefore, take up no 
more than what their healthy vegetation demands ; 
instead, as in the former case, of having their ve- 
getation impelled on, as it were, by the too rspid 
and overwhelming self-decomposition of the manure. 
The cause of the apoplectic fertility is owing to 
a too rapid decomposition taking place throughout 
the growth of the jdants, as is the case if a few 
clevels of grain happen to &11 upon and take root 
in a dung mix-hill. The plants are seen to fiourish 
away with uncommon vigour, as if in a state of 
intoxication, producing ribbon by wholesale; and 
if standing in masses, are soon beaten down by the 
winds and rain, when, the straw becoming bent, the 
sap is then more or less impeded in its flow through 
the vessels, which are already overcharged with 
half concocted food, forced into circulation by the 
t09 rapid decay of the manure beneath ; the con- 
sequence is the bursting of some of the vessels, 
when a nidus is formed for the fimgi species, in 
the form of red rust, &c., and if this com ever 
ripens^ a lean half formed devel is the only pro- 
duce. 
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CHAPTER V. 

On the variation of crops. — ^Tfae injurious teadency if 
not practised^ and the benefits if attended to.— *The 
causes why a variation is necessary, confirmed by ex^ 
perience. — A few similes relating to the above. 

OF THE tHIBD KNOWN FERTILIZER OF THE SOIL^ 
OR MEANS OF GAINING PRODUCTIVE CROPS FROM 
THE LAND, NAMELY, BY THE VARIATION OF 
THOSE THAT SUCCEED. 

It is often a remark of practical meii, that the laiid 
is fresh to such a crop, not having grown the same 
species for some years before, and therefore is 
the chief cause of its present flourishing appear- 
ance. 

To enter with propriety on the subject of this 
chapter, it will be necessary to ask the question, 
what takes place in the soil during the growth of 
any particular vegetable ? The reply is, that a fer- 
mentation, with the extraction of certain propor- 
. tions of the materials of a decomposible nature con- 
tained within the soil, is effected during the process 
of vegetation, and in a manner peculiar to the spe- 
cies grown. 
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Now, if the same grain, or vegetable, be sown 
the following year, the same precise fementalioii 
and proportions must necessarily take place, and be 
required for the unfolding and p^ecting of the same 
plant, and of course so continue to be the case fat 
any number of years afterwards. What is (3ie ten- 
dency of such a practice ? Why, a ra^ approxi- 
mation to Ae strong balance of affinities, that is to 
say, to poverty and barrenness. 

In this we are supported, most completely, by 
fiicts ; because, in the space of a few years, the 
land that is continued to be sown with the same 
species of grain, will produce next to nothing, save 
the weeds, which are most congenial to the sofl and 
circumstances; and these will spring up and flourish 
in an inverse ratio to the com. If manure he 
added under the hope of improving the com^ ^ne 
weeds being fresher to the soil than com, will be 
the chief gainers, and flourish with proportioned 
vigour, choking up the crop the earlier. Certnn 
soils will bear a repetition of one kind of com longer 
than others, according to theb constitution ; ia ge- 
neral, two good crops of the same species in suc- 
cession $ere rarely obtained from the same land: 
but let the land be cropped by a different species 
every year for a few years together, the 6rment»- 
tion and extracted proportions will then be varied, 
according to the degrees of difference and pecu- 
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liaiities of the description sown^ and these degrees 
^ difference ave daioted by the pecuUiur marks of 
vigour of the growing jdants. Adopting this prac- 
tice, instead of growing one productive crop only, 
a fiuccessum of two, three, four or more, may be 
obt«ned to complete a series prop<»rtional to the 
judiciousness of the selected variety and the soil : 
when a recurraice of the succession may take place 
with due profit, and by employing j^op^ cultivation 
<;o!ijoined with manure occasionally, be continued 
for ever ; with the land improving through the two 
or three first series, when its limits of productive- 
ness relative to the then management of the soil 
(saving the influence of seasons) will be ob- 
t^ned. 

The advantages gained by the introduction of a 
variety in the succeeding crops, appears to be owing, 
in the first place, to some species rooting deep, 
others superficial, ethers again diagonal, and so 
forth ; by which means, every part of the culti- 
vated soil becomes investigated. In the second 
place, one plant may require a large prop<»*tion of 
oxygen, another of hydrog^a^ a third of carbolic 
and the like ; to recollect each <!f£ which, for the 
healthy maintenance of each respective plant, re- 
quires an interval of two, three, four, or more years, 
according, of course, to circumstances. Supposing 
the interval of any species of com be passed 
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over for a time, the consequence to be antici]iated 
in the Aitore crop of the same species, is, provided 
the land be kept in high cultivation all the while, 
that the vegetation of the plants will prove con- 
spicuously fine and vigorous, and at harvest exceed 
the former crop of th^ same species, either in straw 
or com, or both ♦. 

Relative to the truth of all the above particularsy 
it is only necessary to attend to the analyzed pro- 
ducts of a few species of vegetables, and we find a 
difference in the proportion of the materials of 
which they are composed, which, passing through 
their peculiar organization, causes that characteristic 
feature, their variety. 

Experience has, indeed, a thousand times con- 
firmed the necessity of a variation in the suc- 
ceeding crops to a certain extent -f*. Consequendy 

* Plants, by their own vital powen, easily destroy the ba- 
lance of affinities when lightly combined, which is the case 
in erery fertile weU'Culdvated soiL They then extract, and 
employ to thdr own use, such proportions and materials as 
are necessary to their health and growth. But when a field be- 
Qomes exhausted by excessive cropping, the vital powers of 
vegetating corn are unable any longer to overturn the then 
balance of affinities, and cultivation with manure must be 
had recourse to for the attainment of its ends. 

f The variation of crops even in nurseries, orchards, and 
gardens, is found of the first importance. Nature always 
has recourse to variety when left to hersel£ In the forests 
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the best judgment of an agriculturist is required to 
select those useM species, which will follow each 
ojkher most successAilly ; to ascertain also, the ne- 
cessary interval of time of each respectively^ be* 
fore a repetition of the same course can take place, 
to ensure, on an average of years, the greatest per- 
manent produce at the least expense. An agricul'* 
turist first entering on a farm, cannot be supposed 
to be well acquainted with its constitution, there- 
fore, the benefit of a few years^ experience, which is 
the surest ^alyzer of soils, must be had, before 

oi America, the soft wood timber when destroyed, is mvari- 
ably sacceeded by the hard wood timber, and vice yers&. 

Again, Nature in her operations on pastures^ or fields that 
are neglected and thrown on her hands, produces in su<>- 
cession, one fresh set, or species of plants afler the other; 
tha(t is to say, she has recourse to a variety of crops or 
plants, without which she cannot be prolific, or destroy thie 
barren tendency of the increasing balance of affinities, from 
the maintenance of one species only. These plants succeed 
each other in order, being regulated by their respective 
powers of v^etation or hardiness^ If such land be let 
alone, the late plants decay, and become food for those that 
succeed : and when the smaller species are not strong enough 
to grow, yield their places to the larger, and these become 
the nursery for the forest, which ultimately takes, and keeps 
possession of the soil ; converting, by its superior vegetative 
powers, the unconsumed preceding productions, even to its 
nurses, to its own use and support. 



r 
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thar natufe and peculuoities can be JakBmn^ and a 
permaiieiit pn^table produce gained. 

Similes being generally great eluddntota^ dK re- 
course to than will therefore asaiat in ei^plainiBg 
more dearly some parts of the reasoning emi^oyed 
in this chapter. 

Let a piece of £resh burnt lime have a little wator 
thrown upon it ; a&et a minute or two a chemical 
process commences, which exhibits itself by the 
lime-stcme breaking to pieces, the vanishing of the 
water, accompanied with the evolution of heat and 
steam ; when all is again quiet. A little more water 
being thrown on, the same process and result enaiiea, 
which may be repeated till the whole mass is aatn^ 
rated with water, and converted into the hydrate of 
lime, when the balance of affinities being establiah- 
ed, no further decomposition and evolution of heat 
will take place, whatever quantity of water may be 
afterwards applied. This hydrate of lime may be 
dissolved, and with the addition of sand form bkib- 
tar, or be mechanically suspended in a body of 
water ; but the recurrence of ihe same phasnomena 
is impossible, imtil the hydrate has been exposed to 
the fire of a fiimace to re-expel the water, when the 
same appearances will be visible on a second iqppli. 
cation of water. 

Again, let the hydrate of lime be exposed to the 
influence of carbonic acid, the hydrate will in due 
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'^31 tame become tbe carbonate of lime, for ibis acid, 
--p^ having a stronger affinity for lime than water, ex- 
?a* pels tbe water and combines with the lime. Dining 
.-^ je. this change, a different fermentation goes on from 
:'.-s£ the former, and continues till the lime is saturated 
with the acid, when all ie again quiet. But let a 
\is':: third substance be applied to tbe carbonate of lime, 
f .T. as the muriatic acid, which has a stronger affinity 
:■ s for lime than the carbonic acid ; this acid wLU, in its 
z£. turn, dislodge the carbonic acid, by a strong and r&- 
■:: pid effervescence, till the balance is once more esta- 
i;- blished, and the carbonate changed to the muriate 

^. of lime, when no fhrther addition of the same add 

s- will have effect. 

Suppose, however, the Bulphuric acid be next em- 
- ployed which, from its superior strength over the 

muriatic, viU then take place of tbe same, and form 
fte sulphate fS hme. Having gone through tlua 
series, the fiimace being agtun had recourse to, tbe 
Htne may be onoe more obtained pure, and all the 
before mentioned pheenomena, like acourse of crc^ 
Can be practised and seen a second, a third or more 
times. 
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CHAPTER VI. 

On the benefit of laying had, for a tune, down to grass. 
—The causes of the benefits — How pasture improres 
land. — ^Land should be laid down to pasture in a good 
state, &c,, for much tb be expected from it when broken 
up again^ — ^The propriety of paring and bunung the torf 
of old pastures, as the first step when breaking them up* 
—When burning turf, the temperature not to exceed a 
certain degree. — ^What crops will grow on old unbumt 
pastures : but it is best policy to pare and bum first, 
then fallow, &c», before attempting to grow a crop. 

The fourtli fertilizer and restorer of land to bear 
productive crops, is, by laying it down with any 
of the artificial or common grasses, for one, two, or 
more years ; then ploughing the same up again for 
corn* 

The advantages obtained from the practice of de- 
voting arable land occasionally, or periodically, to 
pasture, are incontestible, and are derived from two 
causes. 

The first is, that the artificial and common 
grasses being in their nature distinct firom grain 
crops, the decomposition or the exercise of their 
affinities, and the required proportions of the ele- 
ments of vegetables, must be equally as distinct 
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On instancing any o{ the clovers, sainfoin, and lu* 
ceme, we observe they send down their main roots 
deep into the soil, therefore, acquire a large share 
of their support from a stratum lower than the ge« 
nerality of com : neverthekss, their side roots, 
penetrating just under the surface, collect those 
other necessary proportions of nourishment con< 
tained in the soil, which they do with facility in the 
first instance, because the land is fresh to their ef- 
forts by their exerting aiEnities different from the 
roots of com. After a few years these grasses 
grow stale to the land, and their efforts cease to be 
so successfrd as when they were first exerted ; imd 
from this cause produce less and less, according to 
the nature of the plants. 

In the same degree the land recovers its fresh- 
ness for com ; which, when again sown, yields with 
redoubled increase : but since some of the grasses, 
ray-grass as one, approach very near to the nature 
of wheat, oats, and barley^ they cannot, on that 
account, effect so great a change, therefore, yield a 
less favourable season for wheat, oats, and barley, 
than if they were more opposite in their distinctive 
qualities. 

The second cause of advantage is from the turf, 
the dead leaves and stems. These latter, during 
the formation of the turf, falling down among the 
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live Stems and roots, create in time, by their decqr, 
a stratum of dark mould from the charcoal yielded 
by the decomposition of the y^etable sabstances ; 
and irlAA decay is promoted by the close shade of 
the growing plants. 

Grass, whenerer it tales root, begms fommig a 
mould beneath of a yegetable or deoomporible n»» 
ture, and therefore must, from tiiis dbrcumstance, 
acquire a part of its nourishment frcnn the atmo* 
sphere, or this collection could not be made, except 
what the plant may retain of all dust or soil finw 
tuitously dropt, and the excrement of animals^; 
and with these establishes itself stronger and 
stronger. This mould gets more and more blended 
with the soil by the rains and frosts, the world] 



* Alio the benefit derired from their treading the grooad 
The treading acts, in the first place, as a species of cvlt^ 
vation, by the particles of the surface being thus made to 
change their position in a greater or less degree ; and in the 
second, by the stopping up and changing repeatedly, in con- 
sequence of the treading, the old and saturated water, air, 
and insect ways, when the succeeding showers, &c., are the 
longer retained sibout the roots of the grass, to their greater 
adrantage, particularly on all dry soils, which should be fed, 
for this reason, with heavy stock, in pVefisrence to light* This 
b one chief cause why the feeding of pastures is more pro- 
fitable than mowing them, and the use of well rolling those 
intended to be mown. 
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of insects and worms, proportional to the dme it is 
soffezed to lemsin onbroken up ; but vhea done, 
and ploughed under, proves a coat of manure. 

These, then, ue the two causes of benefit arising 
from returning, for a period, lurable land to grass. 
It is nght, however, to observe that in so doingj 
and with the real view to the land's improvement, 
as well aa to its present and future profits, the prfr. 
vious treatment must necessarily be taken into coo- 
uderation, likewise the management it ought to re* 
ceive when in a state of pasture : because, if the 
grasses are sown upon an exhausted, foul tilth, nei- 
ther the immediate nor the future produce can be 
great. Again, if the produce of the pasture, the 
result of a good preparation, be carted o£Ffor green 
food, hay, or seed, and no manure brought back, 
the com crops will dia^>point the espectadona of 
the husbandman, whenever he returns it to arable. 

It is the fact, that land is likev animal fattening; 
die better and more liberally it is treated, the hea- 
vier and more valuable will Jbe the profita ; and the 
hwibuidman should also bear in mind continually, 
that out of nothing something cannot come ; there- 
fore, if he is deairous of having large and profitable 
crops of com when his lays are broken up, his plan 
must be to sow hia grasses on a fallow*, or very 
near to one, and then feed off tlie produce ; i 
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nure liberally, if the bay or seed be more vabiable 
to him disposed of elsewhere, irhea his aiitici- 
pations will be as liberally realized* 

In some districts, the first step towards the 
breaking up of lays, especially when old, is to pare 
and bum the immediate surfiuse. To an ine:qie> 
rienced observer, such proceeding would certainly 
appear rash, since he would naturally say, the fire 
must destroy the greater part of the valuable vege- 
table materials that had accumulated during the 
time the land was under grass. From the contiiiual 
practice, however, of paring and burning with a 
positive benefit, it appears nearly certain that there 
cannot be the loss persons, on a first inspection, 
might with justice suppose; or if there is, it is 
more than compensated for in another way. To be 
satisfied on this point, the merits and particulars of 
the paring and burning system should be examined. 

Thus, when a turf has been forming for a few 
years, it becomes a most favourable nursery for in« 
sects and worms, which, on the breaking tip again 
of the land, are ready to invade the fruits of the 
husbandman, by instantly devouring any thing he 
may sow, when in the state of youthful vegetation, 
and in consequence defeat his olgect in a greater or 
less degree, however rich the land may be. To ob- 
viate this great evU, nothing presents so efiectual a 
remedy as the paring and burning of the turf, which 
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destroys, in the most certain and expeditious manner, 
all insects, eggs, and worms contained therein. 
But doyer and grass lays, of only one yearns stand- 
ing, do not require to be pared and burnt, since the 
injurious effects from insects are of little or no mo- 
ment, and their roots will decay during the growth 
of the succeeding crop, affording a healthy, because 
gradual, supply of nourishment. 

If the land, during the state of pasture, be 
neglected as to the seeding of weeds, the fire of 
course destroys them. Again, very old and neglect- 
ed lays are frequently filled with the woody roots 
of broom, frirze, and trees, that, from their solid 
nature, require years of common cultivation to de- 
compose, and with land that is at all poor, the ba- 
lance of afiinities is even too strong to decay, rea- 
dily, the turfs of grass, when ploughed under; 
which, with the woody roots, roll about under the har- 
rows and plough for years afterwards, preventing the 
healthy growth of com, by the too great hollow- 
ness they x>ccasion to the soil, at the same time ex- 
isting for the first year or two, as a mass of rubbish 
of half alive, half dead turf; which not only con- 
tinually robs the com of nourishment, but keeps in 
existence all insects and worms, and exhibits to the 
eye, after harvest, a worse surface for the plough to 
manage than before it was broken up. To remove 
the above evils, fire is the best agent. 
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Thus far, the importance of paring and burning 
all old lays is manifest. The next enquiry should 
be, whether land derives assistance from the ashes 
as a manure. 

Ccmceming the burning of the turf, experience 
confirms the propriety of not carrying the heat of 
the fire to. too high a temperature, and the criterion 
of able practitioners is, when the soil that is calcined 
with the turf is black ; for to carry the heat so fiir 
as to bum the earth red, they are satisfied is a loss, 
not only in the combustible materials, but injuiioua 
to the earth burnt, particularly if a clay, by its 
being rendered little better than a stone. In fiurt, 
with turf, roots, &c., the true object is just to break 
down their texture by a gentle combustion, to avoid 
dissipating their gaseous materials any more than is 
necessary to maintain the fire, at the same time 
keeping the small heaps covered, by throwing on, 
with judgment, a portion of the adjoining soil, 
which may arrest and combine with as large a per- 
portion as possible of the soot or whatever else 
arises in the form of gas with the smoke. By this 
means, nearly a cart-load at each heap is formed of 
dry, powdery materials, containing soot, wood ashes, 
charcoal, and blackened earth; which, together, 
form an excellent manure for all poor and fresh 
broken up lands. 

The question now is, how do the ashes act as a 
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manure P These ashes having had their old af- 
finities completely overturned by the fire, and their 
new (mes, which are most active when immediately 
Applied in their warm fresh state to the soil, act in 
part as lime, and in part as vegetable manure ; and 
with a judicious tillage directly following, a strong 
fennentation takes place, and thus the fertilizing 
process commenoes*. 

* The applying of hot aslies to the soil from which they 
hftve been pared and burnt, and immediately burying them 
with the plough, is of very great importance, because, even, 
the best lands when first broken up from a state of pasture 
df only a few years^ standing, are found extremely altered as 
respects their fitness to bear at once delicate vegetables; 
consequently, the poorer lands must be in a much worse 
Condition. The case is, that land of any description which 
has lain unexposed to the sun, air, rains and frosts, for a few 
years, becomes raw, harsh, and cloddy, with all its former 
iilMness or delicate tenacity, or the easy yielding to the least 
touch of the foot gone. If a piece of earth be taken from 
under the turf and examined in the hand, it will be found 
porous, from the road-ways of worms, insects, and decayed 
roots ; also cold, raw, and hard, and bound together by the 
hving fibres df the late grass; having its afibities in so strong 
a state of balance, in consequence of the same species of 
plant growing for a series of years on its surface, that a clod 
of it, which is little better than a stone until thoroughly re- 
duced by the seasons and the plough, will resist .decay and 
change for a length of time. 

Whilst the land is in the above state, it is physically im- 

£ 2 



76 TBK PRIVCIPLK8 ^ [cHAP* TU 

The above aids are required because the only re- 

poftible for it to a£R>rd Douriihment to the rooCi of aajr 
planti requiring nice cultivatton; becaute, if sown uptm k, 
the toil is too bard to admit the tender iniant roots within 
those parts that have not been ab'eady seardied by the roots 
of grass ; and where they have traTersed, th^ hare eflected 
so strong a balance, that the roots of the delicate ftcsli 
plants are able to obtain only the smallest nonrisbaieBt: 
also, the former roots, rains, and worms, having left the 
soil hollow and porous, the succeeding rains, instead of 
being absorbed and thus retained by the soil, do, in a great 
measure, escape through the old channeb. Now these wa- 
ter courses presenting only old saturated surfaces to the con- 
tact of fresh showers, arrest no new fertility, and what fiesh 
air may gain access to the interior, by following the vanisiui^ 
water through the soil, only meets with the same old chain- 
bers whose sides have long since been saturated. From tliese 
causes, every fertilizing shower that falls, may be said to be 
lost ; little or no fermentation takes place after it, or there 
is a complete stand-still, and therefore no food is yielded to 
the in&nt plants : with their decomposing powers too weak 
to gain support by decaying the old grass roots, they conse- 
quently die. The old grass roots, thus left, remain in a state of 
comparative preservation, till some more powerful vegetaUe 
grows above them, or tillage and manure e£kct their over- 
throw. The seed sown might, and indeed does, grow at first 
from its own resources, and from the air andmobture within 
its immediate neighbourhood ; but the plants, if they come 
up, soon afterwards present to the eye a stand-still of all 
further growth, maintaining a mere ezbtence by the fidling 
of a few timely showers; then perish. 



CHAP. VI.] OP A6BICULTUEE. 77 

getables of the edible and com kinds that have suf- 
ficient decomposing powers to succeed, even on good 
lands, when first broken up from a pasture, are the 
hardy sorts of the potatoe, the tare, and the common 
gray pea. But it certainly is better not to plant or 
sow any crop on fresh broken up land until it has 
been properly prepared by the fallow tillage, and 
manured with ashes. Sec. ; because the depriving 
the land of the energies it may possess when broken 
up, retards the progress of its after-improvement, in 
a more than two-fold degree. 
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CHAPTER VIL 

On drainixig. — Cause of the benefit of draining. — On ir* 
gation ; the success of it attributed to what principles. 
—The art of irrigation consists in imitating nature.^— The 
success of the art in Egypt^ — How the first class of plaati 
form food for others of a superior description. — Why irri- 
gation does not answer in Ghreat Britain. 

ON DRAINING AND IRRIGATION. 

The object of draining is to remove that constant 
quantity of stagnated water, to which some lands, 
under certain circumstances, are subject. The evil 
proceeds from the excess and the stagnation of water 
in and upon land; because such stagnation, by 
preventing the possibility of an exchange and an al- 
ternating of fresh air and fresh water, causes the 
balance of affinities to take place : for, by the water 
remaining without change, all its freshness or vital 
principle, Uke air once inhaled into the lungs, va- 
nishes, and with it all means of fermentation: in 
consequence, the roots of plants growing in such a 
soil, becom^|uictly similar to a bunch of flowers 
which h^^^^pt into a vessel of water, and the 
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water BufTered to lemain unchanged for forty-eight 
hours ; or like an animal confined under an air-tight 
jar, when, after breathing for a fow moments, it falls 
down and vould expire if fresh ait were not imme- 
diately admitted. 

This is the reason why the ezcese and the stag, 
nation of water destroys or prevents vegetation ; , 
asul« of course, exphuns the cause of the astomshing 
increase of the fertility in those lands that have 
been properly driuned: for when this is done, and, 
the stagnated and abundant water removed, the al- 
ternate showers and sunshine, which are so bene- 
fi^al upon other lands, prove equally as advantage- 
ota on these *. 

As respects irrigation; the success, incident to 
this art, is to be attributed to the same principles as 

• 'With regard to the bringiiig of boggy laDd into coltiva- 
tion, the first operatioa must be a thorough draining. Such 
»oiia are a complete mass of vegetable matter, maiutuoed in 
a balance of strong afGnitiea, by the tanning and acid prin- 
dplet contained within: and theie principles are cberiihed 
ia their ezistencs by the excess of wet; which, together, po- 
Mtively preserves the peat fgr ages so completely in an unde- 
cayed state, that neither the decomposing power of growing 
vegetables, nor the pulveriring effects of the plougli, will over- 
throw. Nothing, therefore, can be done witlioiit a thorough 
draining, to remove the preservative property of 
wet; and neat, by fire, to destroy the strong boUncfi "*' 
idtiei, a* tar M the tenning and acid principles are 
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mentioiied under drainiiig: thst is to say, die erO 
complaiiied c£^ in land reqaixii^ irrigation, is fivm 
the opposite extreme, the ezoeM of diyneas, pio- 
oeeding dther firom climate or circamatancea of aoil 
and ntoation, or both. This ezoeM of dryness pro- 
duces the same torpidity in the soil as the ezceaa of 
tret, by the air, in this case, being stagnated and 
stale within it ; thus preventing all fiermentation^ mB 
far as its proportion u necessary, with the evil of 
the entire absence of fresh water. 

By irrigating such land, fresh water is, in the first 
instance, admitted to the soil, therefore, to the roots 
of the plants, the water, as it passes into the inter* 
stices of the land, expels the stale and stagnated air 
from the interior, and fisrmentation, with correspond- 
ing vegetation, soon succeeds. But if the water be 
suffered to occupy the soil for a time, particularly in 
a cold climate, so that the fresh air cannot be again 
re-admitted, the evils incident to land wanting 
draining will here equally ensue ; therefore, showing 
the propriety of permitting the flow of water for s 
few hours a day, or a week, only ; then stopping 
awhile for it to subside and be absorbed, that fresh 
air may occupy its place, also for a few hours, a day, 
&a, whetf the water may be again re-admitted with 
a certainty of benefit. 

As to regulating the quantities and periods, in 
carrying on this alternating of fresh air and fresli 
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water ; they aie to be learnt by paying attention to 
tbe progress and the healthy appearance of the 
plant^s vegetation ; lest that be suspended too long 
fiom the extremes of either wet or drought. 

The art of irrigation properly consists in imitating 
Nature in her alternate showers and sunshine : or, 
the gardener^s practice, in his waterings of his hot- 
house and green-house plants. 

In support of the argument used relative to irriga- 
tion as it may afiPord food for plants, the success of 
this art in many countries, particularly on the blow- 
ing sands of Egypt, may be most aptly introduced. 

These blowing sands are found productive in pro- 
portion to their contiguity to springs of water, and 
as fiur as the line of perpetual wet. In crossing the 
deserts, the neighbourhood of springs is always in- 
dicated by the appearance of vegetation: for the 
water, in this instance, on the same principles before 
given, running from the springs into ihe sand during 
the cold night, expels the air contained within, and 
then, on the following hot day, is itself more or less 
consumed by the influence of the sun, and in the 
support of those growing vegetables that are suit^ 
able to such situations, when the vacancies, left by 
the absorbed water, are filled with fresh air, which, 
in its turn, is respired by the roots. In this manner 
is an healthy vegetation carried on, from the alter- 
nate supply of fresh water, and fresh air. nnlv. 
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Thus is the first class of plmts msintamed ; 
these, by their decay, supply the materials, con- 
joined with air and water, to the second; these again 
to the thif d ; till, by the practice of irrigation, ma- 
nuring, and cultivation, under the direction of in- 
telligent man, food is not only raised in abondanoe 
for himself, but for other animals also. 

The marks of a former irrigation and cultivatioo 
on the banks of the Nile is apparent to the eye of 
the present traveller ; but, from neglect, the land, 
once so fhutful, is now nothing more than a wilder- 
ness of blowing sand*: therefore, proving the noo- 
rishm^it, for the support of those harvests we read 
of, was nought but a decomposing, gaseous sub- 
stance, or some remains must be visible at this day; 
but nothing is left except the primitive sand. It is 
natural then to conclude that air, water, and decayed 
vegetables, with the excrement of animals, was the 
support, as it has been shown to be the case now, 
which produced such abundant harvests. 

Irrigation is sometimes had recourse to in Great 
Britain; but in eonsequence of the climate, con* 
joined, perhaps, with improper management, the 
produce, if grass, possesses very little of the fatten^ 

* ** Where are those hosbandmen, those harvests, that 

« • 

picture of animated nature of which the earth seemed proud ?*^ 
Volney's RuiAs, p. 7 
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CHAP. VII.] OF AGRICULTURE. 83 

ing quality, though, from the abundance of the 
keep, there appears every reason to expect other- 
wise. The same, if practised with com. This very 
evil took place from the quantity of rain that fell 
in the south-east part of England during the year 
1824 ; for the grass and hay were never more abund- 
anty but the improvement of the fattening stock by 
no zoeans answered the expectation of their owners. 
And the com also, particularly wheat, was a burden 
of straw, but the grain yielded far short of the pre- 
ceding year's growth. 

The cause of all this is to be attributed to the 
wet being too great for our climate ; the power of 
whose sun was insufficient to evaporate the excess^ 
and induce a healthy fermentation and vegetation. 

It is not intended to enter into a detail of the 
practical part of draining and irrigation, as it is to 
be met with in most books on modem agriculture*, 

* See Dr. Dickson's Farmer's Companion, and other works. 
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CHAPTER VIII. 

On the nature and regetathre powen of tiie difiraat 
plants ufually cultiyated in the fielcL— The lisC — Of 
die turnip^ mangel-wund, rape, potatoe — a digrcMJon 
on woods.^— Of the bean, pea^ tare, wheats— The depdit 
of ploagfaing land«— Of the oat, barley, dofer, tn£aQp 
iainfoin.-^On the cultimtion of drilled cropf.*— Weeda 
are robbers of fertili^. 

Hating enquired into and reflected upon the prm- 
dples of the food of pknts and fertilization ; no- 
thing now remains to be done but to hiy down, with 
the assistance of these principles, a judicious system 
of, or courses of crops* In the attempt to do this, 
much of the practical part of husbandry * will be 
necessarily introduced, and with occasional repeti- 
tions ; but it is hoped without proving either detri* 
mental to the subject, or tedious to the reader. 

Keeping in mind what has gone before, a view 
must first be taken of the nature and the degrees 
of the vegetative powers of the different plants 
usually cultivated ; for on this foundation the 

* For ftirther particnlars» see A* Young, Dr. Dickson's 
Fanner's Companion, and Banister's Sjmopsis, 
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courses of crops should be formed, and will occupy 
this chapter. 



aoovs. 




oour. 




TUBNIPS. 




BEANS. 


CLOYEBS. 


MANGEL-WUBZEL. 


PEAS. 


TBEFOIL. 


BAPE. 




TABES. 


SAINFOIN. 


POTATOES. 




WHEAT. 

OATS. 

BABLEY. 






OF 


TUBNIPS. 





The turnip is a bulbous rooted plant with a large 
leafy top. It is particularly tender in its earlier 
state of vegetation, when it is very liable to be de- 
stroyed by an insect called the turnip-fly. Its 
growth, slow at first, is rapid through the two or 
three following months ; therefore for art to keep 
pace and assist nature at that period, as well as to 
impel it beyond the reach of the fly, a large share 
of fertility is required at the time of sowing, which 
is best obtained by a well manured fallow ; and as 
a further aid, the hand hoe, the horse hoe, (and 
perhaps the plough, as in Northumberland,) should 
be employed ; as they are all practicable under the 
drill, I or row system. For cultivation, as we have 
elsewhere observed, promotes fermentation, 
thus assists the plant in the attainment of il 
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and in tlie necetsaiy propartionfl, particularly if the 
manure be applied late and very raw ; because frm 
a deficiency in any of these proportions, disease and 
bad flavour are more or less the consequence. And 
further if its growth be checked in its earliest stages 
the root seldom attains the requisite size. 

Turnips of all kinds should be early thinned, 
from one to two feet square, when in four or six 
months they will acquire their full dimensions. 
This thinning, however, is necessarily regulated by 
the goodness and badness of the land, and the 
tilth, for the root varies in its weight from one 
pound to twelve. 

The vegetative properties of turnips, though de- 
licate in the first instance, are certainly strong as 
respects their decomposing powers and health in 
highly manured land, which can seldom be made 
too fertile for them. Apoplexy, or the evil of ex- 
cessive fertility, which is destructive to straw com, 
is, by the plants in question, effectually guarded 
against, in the expansibility of their root and top, 
both increasing in healthy magnitude in proportion 
to the nourishment they receive. 

The fresher land is on which turnips are sown, 
particularly if a sandy loam, which they most pre- 
fisr, (provided the tilth is in high condition and no 
worm,) the more flourishing will be the crop ; an 
interval^ therefore, of a few years, as four, but better 
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if six or eight, between the sawing of one crop of 
this Toot, to that of another, is unquestionably ne« 
cessary. In Norfolk, the agriculturists find more 
difficulty now to raise a crop oi turnips with mar* 
nure, than they experienced on their first introduce 
tion without. 

As cultivation is so advantageous to this root in 
its early stages, the drill or row system, in compa- 
rison with the broad-cast, must on this account be 
the best. 

MANGEL-WURZEL. 

For this root the land should be rich with manure 
and in a fine pulverized state ; the fresher of course 
the better, provided there are no insects. It is 
hardier than the turnip in its first vegetation, but 
will not bear the winter**s frosts, and the plants 
should be thinned out in the young state to the dis- 
tance of at least eighteen to twenty-four inches 
square ; or, which is greatly to be preferred, left in 
rows eighteen or twelve inches one way, and three 
or four feet the other. The vegetative or decom- 
posing powers of this root are strong when once es- 
tablished in the land, which can seldom be too fer- 
tile, provided it is accompanied with the requisite 
cultivation, when it will continue in health, having 
the ability of enlargement in its root and top, to 
keep pace with the vigour of the soiL The growth 
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of BungeUwunel is slower than the tormp, 
lady at fint, and as insects in the fly state mdj 
attack it, the necesnty of cnltiTation, when the 
phunts aie up and laige enough, is not so imin«ti» 
ate as with the btter root. 



Rape is a plant more hardy than the tomip, and 
less liable to destruction by the fly, and to be pro- 
ductive does not require a well manured fallow. It 
has notabulbous root, being of the broccoli species, 
instead of which, the plant shoots up a large stem 
and top, and both are capable of expansion witb 
full health as the land may be good or bad, there- 
fore is suitable to all strong lodging soils ; is rapid 
in its early stages, and the manure of raw dung ia 
no injury to its decomposing powers, as they are of 
suflicient strength to surmount the evil. The seed 
is usually sown broad-cast and thick, to check the 
excess of its vegetation as to height, that sheep 
may consume it the easier. It is frequently grown 
upon lands on which there would be less chance of 
success with the turnip. 

OF THE POTATO2. 

Th« potatoe exceeds every ether root used as 
KmhI^ both in its Tegetative and decomposing 
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powers, tt will grow and be producftiye on almost 
every soil, either in a stale and run out condition* 
or firesh broken up from a pasture with the tuif 
remaining, as the attacks of insects are seldom fi^ 
tal to it. 

The superiority of tHs root, as respects the ob. 
ject of its propagation over those which are raised 
from the seed only, is certainly great, and is ac- 
cording to the nourishment contained in a bulbous 
root to that in a seed. For the bulb root supplies a 
large share of immediate food to the rising plant 
independent of the soil ; thus affording strength 
and time for the fibres to well establish: themselv;es 
in the ground, when they can then procure their 
after support from that source. Whereas, the seed 
of the turnip, &c., and even of the potatoe itself, 
having so much less of immediate food for its re- 
spective plant than the bulb, requires that deficiency 
to be made ^p by the superior fertility of the tilth 
each sort iof seed is sown upon ; consequently, it is 
this cause which renders the potatoe, in its bulb 
state, so hardy as even to flourish in a bog if pre- 
viously well drained, and be the means of bringing 
land which was before in a state of barrenness — yet 
replete with vegetable materials—into comparative 
fertility. 

From the circumstance of this root being capable 
of flourishing on land too poor to raise many sorts 
of seed plants, it has the power of occasioning 
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gKBter fermentatum and greater decompoiitioB than 
they have, oongequendy extraeting more noaiidi- 
menty and thai deteriorating a soil in a much great- 
er degree; particolaiiy if a day, by decompoaiiig 
those more durable v^etable substances which trnd* 
ed to keep the particles of such land hollow and 
move fiiable ; which generally remained nndecoin- 
posed by the roots of com, as they are not of ms^ 
icient strength to effect the overthrow of their affini- 
ties or induce decay. To guard against this evil, it 
is only necessary to previously well manure the field, 
that the staple of the land and the succeeding 
crops of com may not be injured ; for the roots of 
the potatoe will always consume that food first which 
is most easy of selection. With this care, the po* 
tatoe may be grown with perfect safety and success 
on all com lands. 

From the superior vegetative powers of this root, 
and its nature of increasing its bulbs in sise and 
number as well as in length of bine, it is every way 
calculated for land in a state of extravagant fer- 
tility, on which, if com be grown, nothing bat 
$traw could be anticipated ; yet, by growing this 
plant one or two years in succession, a productive 
crop of oats or wheat, pxivided there is no wonus 
may with a degree of certainty follow. In fiict, 
the potatoe will almost flourish upon a dung mix- 
hill 

There is another extraordinary quahty in this 
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Valuable root, and uideed may be said to b^ peci}>* 
liar to it, namely, that it may be planted on the 
land which 13 favourable to its growth for years 
together, without apparent deterioration to either ; 
the cause of course proceeding from its strong v^^ 
getative powers. Instances of the above fact are 
to be met with in every cottage garden ; and in one, 
(he same species has been planted successively for 
thirteen years, a small quantity oi manure being ap* 
plied to the land every spring, yet the garden is 
apparently as productive, and the roots as fine as 
Xi first grol 

This fact, of the potatoe growing productiTely 
fax successive years on the same land with a small 
quantity of manure each spring, leads to a digression 
Ir a few moments from le present sulgeX as it 
explains the cause why woods flourish for ages with- 
out a change of soil ; having as their annual ma- 
nure, the autumnal coat of leaves only> which the 
trees themselves furnish. It is this ; that the thick 
coat of leaves, the variety of the seasons, the 6had# 
and shelter by which the leaves are protected .firpm 
the effects of the too drying sun and wind, and the 
very strong powers of vegetation in forest trees, all 
operating togeth^, insure that continual degree of 
fermentation in the neighbourhood of the roots, suf* 
ijcient to afford, by the consequent decomposition 
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of air, water, and the leaves, the necessary supply of 
Ibod. 

The scale of growth in trees is, howerer, regu- 
lated, like com, by the natural goodness of tihe sofl; 
Aey are also susceptible of improyement by cnlti- 
▼ation and by a variation, particularly whenyoang, 
befiire they can sufficiently shade the ground witli 
their tops and leaves to cause the requisite fir- 
mentation ; therefore art, by introducing cultivaliaB 
at that delicate period, effects ihat decompositiaii ao 
much wanted. 

A change of soil, by forming new plantationsy is 
also clearly conspicuous in their aftergrowth, especi- 
ally if the land be trenched before planting. Trees 
of the fruit kinds, as the apple, cherry, pear, fcc, 
ought always to be varied when worn out, that is to 
say, let an old orchard of apples be succeeded by s 
young one of cherries ; that, by a young one of 
pears, then plums, to apples again. 

Nursery-men always make a point of changing 
or varying their crops of young trees in their nur- 
series. When they have disposed of a bed of young 
trees of any kind they always well dig, if not trendi 
the ground, manure it, and then plant trees or 
durubs of quite a different species from those grow* 
ing there before, because they have experienced 
over and over again, the great advantages of change. 
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. To leturn to the subject The potatoe being a 
plant of the strength we have described, is an el- 
oellent fallow crop to cleanse rich foul land; for 
few weeds can overpower it, at the same time ad- 
mitting of every species of cultivation to extirpat^e 
those that may exist. 

With respect to the cultivation of this plant, it 
flourishes in proportion to the goodness of the tilth, 
and the quantity of manure combined ; for the 
more mellow and tender the soil, and where sand 
predominates, the easier it can obtain its nourish- 
ment and expand its bulbs. It should be always 
planted ten to twelve inches asunder in the rows, 
tmd these from two or three feet distance, to admit 
of the hoe and plough cultivation between ; these 
implements going deep and close to the plants at 
first, then shallower and farther afterwards, lest the 
fibres and young stringy roots should get injured. 

OF THE BEAN. 

This plant, of which there are varieties, grows 
firom two to five feet high, having a stout and leafy 
stem, supported by a strong deep tap root. Arriv- 
ing at a, certain age, it begins to put forth blossoms 
and pods at every succeeding leaf-branch, which it 
continues to do as it^advances, whilst there is su£B- 
dent nourishment and sun to support and ripni 
them. 
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The average produce on an acre is from tluee to 
riz quarters. It is rather of slow growth, seldom 
fidls a sacrifice to insects, and its regetative power, 
although strong, is, however, incapable of yieldii^ 
much return on poor light lands. 

From this feature of the bean as fiir as relates to 
its soil and culture, it is evident that its nature is 
exactly calculated for all deep, clayey, fertile loams, 
because it possesses the means withm itself, by its 
power of vegetation, its throwing out abundance of 
blossoms, pods, and the lengthening of its stem in 
proportion to the food it receives, to escape in a 
great degree the evils of extravagant fertility. Also 
its strong tap root, its large upright and ligneous 
stalk, point out the practicability of a close culti- 
vation round its root, and the propriety of allowing 
good space for each plant to grow, that the blossoms 
and pods may receive the due influence of the sun 
and air. 

Of the two modes of husbandry, the broad-cast 
and the drill or row system to which the bean is 
subject, the latter is certainly the one most appro- 
priate, because it not only admits of room for culti- 
vation whilst the crop is on the ground, but space 
also for the free circulation of the air, with the 
least interception of the rays of the sun« 

In those districts where the nature of the bean is 
fidly understood, the drill husbandry generally pre- 
vails, and the benefito arising from its practice are 
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such that this pulse forms a comparatiye fidlow 
crop, indeed always a cleansing one, for oats, barley, 
bdt particularly for wheat to follow, as the season, 
after beans is found peculiarly congenial for thftt. 
valuable grftiii, since the same soil is the favourite 
of both, and the horse-hoeing cultivation which is 
given to the former, prepares an enriched and dean 
tilth for the latter. 

The distance of the drills from each other, and 
the quantity of seed for an acre, dep^ds on the 
fertility of the soil and the species of bean ; say 
for the distance twelve to thirty inches, and as re^ 
apects the quantity of seed, two bushels and a half 
of the small bean, to four and five bushels of the 
large. 

The favourite season for the bean is a few crops 
removed from a well cultivated and manured fallow, 
and the soil a clayey loam, as it requires a rich, 
fresh, close land, in which necessary closeness the 
fallow is deficient, and consequently proVes too 
light a season for this plant. Raw manure is cer- 
tainly digested by the bean, particularly when the 
horse-hoe is employed; but on loamy soils it is 
liable to impel on its growth too quickly, with the 
attendant evil of more straw than com ; thus prov^ 
ing its veg^ative powers not so strong, therefore 
not so proper to be sown upon fresh manured land 
as the bulbous rooted plants. 
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moves in part the too great tenacity of iimys to ike 
advantage of the bean. Anot)ier exception maj be 
adduced, but which woold never hold good on a 
well managed fium ; it is on land very poiir. 

The evil of loams producing too much atimw aa 
flams where manure abounds, may be mitigated by 
selecting that species of bean which is of the dwarf 
kind, and of quick growth ; as for instance the m»- 
aagan, which should be put in rows twenty indies 
asunder, and at the rate of four bushels of seed to 
the acre. 

Land designed for beans, should be ploughed up 
deep and rough in the autumn, the early part of 
the winter, or just after Christmas, according to 
die natural wetness or dryness of the soil, that die 
firosts may have suiHcient influence to pulveriw llie 
clods, which, in the month of March, will readily 
yield to the harrows, when the crop should be put 
in. 

It may here be asked, respecting land designed 
for a crop in the spring, and ploughed up the au^ 
tumn or winter before, whether it be necessary to 
first replough the same f From what has been 
shown in the preceding chapters it appears that if 
the field be intended for very early sowing, Ae 
leploughing of it would not only prove unnecessary, 
but injurious; because, in the first instance, the 
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Bortaoe exposed all the winter, is in a mellow, pul- 
verized, yet moist state, which, on being turned 
under fay the jdougfa, would of oouzse be lost, and 
in all probability exchanged for ime wet, dose^ and 
^veiy Way uncongenial to sow upon. In the so- 
coiid mstanoe, as die end of the winter Hwntht and 
tiw beginning of those (^spring are usually wet and 
taold, the esoape of motstnre m the soil tfamugh the 
"winter water-ways, rather than the detainment by 
their destnicdon from another j^ughing, is to be 
jusfbri'ed, lest die seed sown at that peiidd be di^ 
posited in too wet a bed, and dius oecaskm ili 
deeay. 

The ease, however, » widely diflferent when a 
field winter ploughed is not intended to be sown til 
late in the spring ; for the weather and land bdng 
dmi dry, the re-ploughing of it proves a real wif 
voDti^e. FiTst, a dry pulverized surface is turned 
imder ; and since drought is at this season to ^be 
more guarded against than rain, the economising^of 
every Aower becomes necessary, and which of confab 
is best accomplished by the doing away^ tibe wateik 
wtays of the preceding winter. Again, the seasdn 
being advanced, every aid should, in conaeqaenol^ 
lie given to hasten forward the vegetation of dM 
late sown orop, as by increasing the vigour of dM 
liDiraiermaitation, wbidi an extra ploa^nng eflbilii. 
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OP THE PSA. 

The pea is a pcdse^ and in its nature is more de> 
licate than the bean. 

There are varieties of this phmt, all of wfaid 
have a hmg, tender^ tap root, and prodnce a bine 
from one to five feet in height On thia bine are 
the blossoms and seed pods, which grow out at 
each saccessive leaf joint as the plant advances. In 
conseqaenoeof the slender make of the haum^ it is 
unable to support itself long in an erect po stu ie ^ 
and therefiire soon falls upon the ground, and again 
turns up its head. It is in fact a climbing plant. 
It is more delicate than the bean, of quicker growdi, 
but its powers of vegetation not so strong. 

The conclusion to be drawn from this is, that 
the pea requires a lighter soil than the bean, and 
one as rich in fertility. The feivourite soil and 
season for the pea, is a deep tender loam, a few 
crops removed from a manured fallow, and the 
fieAer the land the better. Its blossoms and pods 
are produced and arranged on btanches at the sides 
of the haum ; and for these to 'have the benefit of 
the sun and air, a sufRcient space must be allowed 
for this purpose ; and as the tap root of the pea is 
loiig, and performs die same offices as that of the 
bean, the same, species of raw cnltme is required; 
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tn those districts where the pea is much grown, the 
practice is always to put this crop in rows from one 
to three feet apart, and at the rate of three to four 
bushek of seed to ab acre, employing the hand and 
horse hoe betiTeeh the rows to well cultivate the 
soil add keep all dear from weeds» 

lliepea as a fallow crop, is inferior to the bean ; 
because the bine by early reclining upon the ground 
prevents the same continuance of horse-hoeing: 
when the weeds, if on a foul tilth, soon show them** 
selves, to the injury of the crop and to the annoy- 
ance of the husbandman. 

Oats and barley are better crops to succeed the 
pea than wheat, except on very stiff lands, on ac« 
toimt of the soil being rather too much lightened 
for wheat by the pfea. 

The decomposing powers of this pulse relative to 
manure, are not so strong as those of the bean, 
therefore less calculated to be drilled directly upon 
the same. It is mote liable to be iiyured by ex« 
travagant fertility, and consequently producing, un. 
der such circumstances, a burden of straw, rather 
than a crop of corll. 

The average produce of the pea upon an acre, is 
from two quarters to four* 

OF THE TABS. 

The tare is a jmlse of the pea species. Its ve- 

f2 
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geCatiye powav ue superior both to the pea aad 

bean, being preductiYe on bmds too poor far iIhiihi 

There are two sorts, the winter and the spring; 

the former is the hardiest, bat both are equally 

fill in their proper season* This pknt may be 

sidered as a link between com crops and the aiti- 

fidal grasses, since it may be grown and i^iplied to 

either purpose most congenial to the wants of the 

agriculturists or the nature of the soiL In ooiiae- 

quence of this quality of the tare, and its stra^^ 

▼egetBtive powers, it ranks amoi^ one of the moat 

valuable plants grown. It may be profitably raised 

upon poor gravelly or clayey soils, on firesh faralccii 

upi lays, as well as on lands of the most fertile qua. 

fity, with the certainty of a fair produce on the 

former, and without the least fear from excessure 

fertility on the latter, except when required for 

seed* 

When the tare is intended for food in the green^ 
or hay state, it should be sown broad cast at tbe 
rate of three bushels to the acre ; but if to produce 
seed, two bushels are sufficient. Should the drill be 
employed, from a foot to twenty inches will be 
wide enough for the rows. 

The tare grows in length fivm three to six feet> 
producing blossoms and pods after the manner of 
the pea, but on a smaller haum, and therefore pro- 
portionally the more recumbent. 
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The avacage prodace cm an acre is fimn one to 
three qoaiters^ and the cn>p may be mamxred or 
tiot. The tare w31 follow any crop for food, hot 
when intended for seed, should, like die pen, be put 
«a moderate land a tew crops remoyed finom a ma- 
rnned fsdlow, to be succeeded by wheat, oats^ or 
bailey, the soil being stiff, moderate, or light The 
tare lightens land considerably. 

It being the practice as well as the interest of 
£irmers to cultivate between wide drilled crops, a 
few remarks relating to them will not perhaps be 
out of place here. Tlus cultivation is generally 
lepeated three or four times during the sunmier ; 
tike implements bong a rake, hoe, md spade in the 
garden, and a hoe, horse hoe, and plough in the 
field, and is best done in fine dry weather. The 
cause of the benefit proceeds, first, firom the de- 
struction of weeds; next, £rom the greater quan- 
tiij of nourishment yielded (as before Aown), in 
consequence of the increased fermentation and the 
doing away, three or four times over, of the satQ« 
rated water and air channels according to the depth 
of the cultivation, and is always of particular use 
on light dry soils. A rolled, close, and seldom 
moved surfetce cannot be so favourable for plants 
of quick growth, as one often pulverized. 

With regard to weeds, they are always robbers of 
fertility. They are, however, sometimes of ser- 
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vice among wheat on land disposed to tbxow <mt 
too much straw, by their moderating the excen of 
the fisrtility of such a soil; but then, this .crop 
ought not to have been sown on land so rich, until 
the exoess of it bad been previously removed by 
(me or two crops of another kind, which would have 
effectually remedied the evil, at a greater return of 
profit. 

or WHEAT. 

This is the most nourishing ef grains, and in 
consequence is the fiivourite &od of man. Wheat 
is a culminiferous plant, bearing its seed at the top of 
one or more stems of stsaw, three to five feet hi^u 
It is of the grass speeies, and like that has nume- 
rous horiaontal fibres, and a long, fine, tap root. 
> As respects the vegetative powers of this jdant, 
they are strong, and it is very hardy whilst youngs, 
living through the severest winter on exposed sito- 
ations. It is of wry slow growth, requiring nine 
or ten mouths to complete its maturity, and towards 
the last two, passes through the most delicate state 
of its existence ; since within that qiace, the sea* 
sons and the sofl have great influence upon its pro. 
ductivenesfi, being more than any other of the cul. 
miniferous plants, subject to their effects ib the form 
of blidit from lodging winds, and mildew occasioi^ 
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ed by an excess or loss of nouiisfament at that cri- 
tical period. 

The produce of wheat to the acre is from two 
quarters and a half to five, firom seed of two bushels 
and a half to three and four. Manure applied to 
this crop, is, with few exceptions, injurious; be- 
eamse the growth of wheat is too much expedited 
by it, with no means of. escape firom the excess of 
the fertility by a proportionate increase in its ve- 
getation and produce, and therefore falls a sacrifiiee 
to apoplexy, and yields at harvest dark coloured 
straw with a thin sample. 

In those districts where wheat is much grown 
and its nature understood, it is always found most 
productive on soils of the clayey loam, that are 
fresh to this plant, not having grown the same tot 
at least three or four years before, a manured fallow 
having intervened, and after a crop of beans or 
clover. It is usually sown broad cast, but if drilled, 
the rows are never more distant from each other 
than fflx to nine inches. Being a culmaniferous 
plant, and with a straw not very stout, wide driUing 
woidd be unnecessary in the first place, and in- 
jurious in the second ; because these slender stems, 
like the hairs of a brush, gain support and shelter 
from each other^s near contiguity. 

Stiff clays will often grow great crops of wheat, 
but it is when such soils have been fallowed, and 
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in question, is, however, only necessary on hmd» of 
the do^est tesinmei }feemm Aey reqwe the iBiHow 
t£9iig0 to ovai>0wey Aeir ^^qss i^ tamcby^ ^og^ib^ 
with a moderate e^stat of jnaninEe, bdbre they c«i be 
svJS w»tly luneliofi^lsed ev#n for %W plant. 

On light liwids, die very rey^enie of tibe st^clayejF 
soil psactioe is ses<»rted to, as that of dosing tiui 
soB, by tbe tiaeadbg of A^fCf in* boKises, 90 (^ eeo^Ot 
mJse its fiertifity, thai it may yiejLl a steady soi^y 
of wiiirishineat/aoQMfdiiig to the esjige^eies ef tba 
plant; and in a proportion sa$eient to last Aronigb^ 
Mt 1^ growtfi* £07 en siieh land, wheat, if not so 
guarded, is disposed tQ grow litximantly thro^gb 
the innteraad «pn9g9 and then, from the eaprly ex* 
trayagant exhanslSi^n of ita &od> fwl at harvei t, 

OF THE CULTIVATION OF WHEAT. 

Thifl plant, firom the geaeval slowness of iff ve* 
getation, needs little or no assi^t«nee from cultiva- 
tion whilst on the gronnd*; siiieey l^ 4iia practice, 

* It ift best to leaTe the surfece of rich, absoitoit, wet 
lands untouched ; let the same get beaten down, and full of 
cracks, which is usually the case : the latter prove as drains; 
the close sui|ace promotes evaporation; and together, by 
canying off the excess of all rains, moderate tbe fertiUtj of 
such soils, and thus preserve the wheat from ^x>plexj. At 
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moxe evil, oft-times, than good arises, in conse- 
qu^ice of the too frequent destruction of the coronal 
roots by its careless application, and over lightening 
the surface, thus occasioning the crop to be root 
flUl^D. The truth is, wheat should have a tilth 
made for it, and ready stored with fertility in such 
a passive state, as to yield to the wants of the plunt 
only when demanded ; otherwise, if quicker than 
this, the fear of the evil of apoplexy commences. 

Having taken some notice of stiff, wet lands, and 
Aoseof the oppoeite ^piality, a few remarks are ne- 
cessary, touching the requisite depth of their tillage. 
They are these ; that the cultivation by the plough 
is not necessary to be carried so many inches deep 
into land of a rich, wet, clayey nature, as those 
which possess, in their composition, a large share of 
chalk or sand : because, the effect of deep cultiva- 

the same time, these cracks admit of the interchange of fresh 
air for stale, to and from the interior ; which would, from 
the crast on the top, be in a greater or less degree prevented. 
Now cultivation would defeat these advantages. 

The roll and harrows, or the harrows and roll, being passed 
once or twice over wheat in the spring, is generally sufficient 
cultivation for most soils. The former, on the light poor de«> 
scription, to promote absorption ; the latter, on rich, wet 
lands, to favour, on the other hand, the escape of the excess 
of moisture; the harrowing being in many cases better 
omitted. 

f3 
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tion is an increase in the BoiTs capacity of fertility; 
together with it« means of absorbing, retaining, and 
economising moisture, which are Aus proportionaUy 
multiplied ; and vice wend, : consequently, much of 
the labour of deep cultivation may be saved on all 
rich, wet soils; with more of it applied to sanda 
and chalks. Attending to this, the excess of fer« 
tility of the one would be healthily checked^ and 
the deficiency of it in the other, as healthily pnK 
moted. 

Now, assuming the rich, wet clays, as the iirst 
description of soil ; 

The average as the second; 

The sands and chalks as the third ; 

The scale of ploughing, as regards depdi, is at 
follows : 

From 3 inches to 6 for those of the first quality. 

6. 9** •••••••••• • average. 

9 12 hsU 

By not ploughing the first soil deep, the un« 
moved land beneath retains, undisturbed, its old 
water courses, made by decayed roots, worms, and 
cracks ; and thus the excess of those showers, be- 
yond the healthy demands of a growing crop, escapes. 
But by ploughing deep, as recommended for light 
soils, these very drains are destroyed, and therefore 
a proportional greater quantity of rain or moisture is 
retained for the nourishment of the crop. 



*' J 



. I, 



J3IAP. Vlll.] OF A6UICtrLT0llfi. ^O? 

„2, By attending to the above, in the maiu^ment of 
.^d, no smaU expense of labonr may be saved to a 
/^^Duble profit; besides applying the same less 
'jindly than is usually the case, and to mcwre effect 
..^here really necessary. 
" J*^*^ The dripping year 1824 confirmed, in many in- 
stances, the tru& of these ideas relative to the 
■^"^depth of cultivatmg wet, clayey loams. For, in 
' "" looking at the crops in East Kent, the wheat proved 
""'^ the best on light chalky soils, such as are usually 
denominated poor, but in good tilth. Turnips also 
^^ "' proved better on lands in good condition, afker a 
crop of peas or tares, than on a well cultivated fal- 
'. low adjoining: because the pulse crop had con- 
' ^^ smned the early excess of moisture in the land ; and 
*^ what showers fell afterwards were no more than re- 
quisite for the turnips. 
^^^' But with regard to what has been stated relative 

to deep and shallow ploughing, the seasons, &c. the 
agriculturist must take the average of the two first 
^^', for the basis of his calculations, as the only means 
^ of approximating to any thing near a certainty ; but 
' '^ over the seasons, &c, he has no controul, nor has 
^'"^ he at present a plan of foretelling them. Having 
^^ done his best so far. he must leave the rest to Pro- 
vidence, who rarely omits to reward wisdom and in- 
dustry when and wherever they are displayed. It 
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19 of material cpngeyiencc to tbe pfodactiTeBeti of 
any crop, to oomnut it to the gzoimd in due tine ; 
for by omitting so to do, the plants of wbatever de- 
scription it may be, must bniry through its Yegeiu^ 
tion, which cannot be done but at the eq^enae of 
the produce : amce the secretions, in their requifite 
proportions, must be unhealthily effected when thua 
hurried on ; but which is not the case if the j^ant 
be allowed a sufficient time fi>r its poper unfolding 
and maturing. 

Experience has proved this most satis&ctorily : 
for the straw of the late sown crop, is less firm^ the 
sample thinner, lighter, and less abundant, than the 
one early sown. This fact should be borne con- 
tinually in mind by every young agriculturist; be» 
cause there is no difference in the expense, bat the 
gain is certain, and only requires a little forethought 
in the arrangement of the economy of the finm. 

Relative to the period of sowing wheat; this 
must depend on the nature of the soil and situation* 
Lands of a wet, backward, stiff description, cannot 
be got in too near the month of August ; because it 
is necessary to have the wheat up, and the plant 
established before the wet season sets in ; when the 
sowing would be nearly, if not quite, impracticable. 
Even if completed only a few days before this sea- 
son, the wheat will be unable to so fiur vegetate, as 
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to throw op » strong Unde, and get^ guffioi^itly 
rooted ii| the ground before winter sets m ; and the 
rpttiog of many cleyels likely to ensue. 

On wet lands, under the above circumstances, 
there is no fear of the wheat plant injuring itself by 
ruiuung away, and becoming winter proud ; for im* 
medially on the soil being saturated with rain, the 
balance of affinities follows, which guards against all 
texcess, at that period of the year, and continues tiyll 
released and set into activity by the dry weather of 
the succeeding spring. 

Land of a medium degree of clos^ess, as loams 
on a dry subsoil, need not be sown till October or 
November* Those of the sandy, chalky, and gra- 
velly, kinds, may be postponed to the first week of 
December ; when, generally speaking, a suffid^ooy 
of rain wUl have fallen to occasion such light soils 
to cut up close with the plough. 

A few questions arise, which are, whether stale 
ploughed land is better to sow upon than &esh*, or 

* ExperieuQed agriculturists usually commence their 
ploughiiigs for wheat with their clover lays. Their motive 
isi that the land may have sufficient time to get wet and close 
enough before sown ; which it does the speedier, by the soil 
arresting afar greater proportion of the autumnal rains, than 
if the same land had continued undisturbed, when the 
showers would have soaked nearly all away. This fact is 
strongly apparent on walking by the side of a plough the 
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the levene, or both at times; aadiAn? Tb 

* 

mmj be answered dnia : tbat aa die vhctf aaa 
J usually occupies tmu one to two numim, taittt 

oommeiiceiiieiitof thefirst ploc^^liiiig todKcoathaa 
of die last banowing ; and as the object of ^^ 
cttlturist is to bave his wheat neaity on aa apAn 
as to the forwaidness of its vegetatian; m ik 
earliest sown wheat requiies to be checked, stlfM 
on land of the same quality ; and hastened on^ 
last sown. Both of which is accomidiahed by lov- 
ing die first wheat on the stale furrow ; the nidik 
and last on the fresh : the owner also ein{doying Ids 
judgment to sdect and arrange each field tar die 
ploughing and sowing, according to dieir natme 
and peculiarities. With average s<h1s it is aafeat to 
have all the stale ploughed land put in and fimahed 



morning after a wet nig^t, when the then turning furrow wiU 
appear quite dry, in comparison with those of the day pre- 
ceding. The water thus detained, promotes the clodng of 
the kind; first, by its weight, next, bong in sufficient quan- 
tity to cause the soil to work together under the tieadlii|^ of 
the hones during the operation of the harrowings : like the 
aisiftance a pond maker derives from water, in a certain 
quantity, whilst ramming his clay when rather too dry. 
Jigm, by such land being broken up in good time, it may be 
the earlier sown ; when the plants will become well estab- 
lished before Christmas, and thus better able to resist any 
attacks of the worm. 
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f. r jicii^ the first week in Navember, and then sow aft» 
1^ » ^le plough till the season is completed, for as the 
^^jgjjOwer of the sun declines, the fresher should the 
/...— ..^and be sown« 
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The oat is a culminiferous plant of the grass 
species, and shoots up one or more stems to theheight 
of three, four, and five feet. Its straw is stouter 
than that of wheat, but not so stLflT and durable, 
and it throws out at its joints a larger leaf or riband. 
^^^ Six months is sufficient time for the oat to arrive at 
^ maturity, and four bushels sown as seed upon an 
acre, will yield from four to ten quarters. 

The productiveness of the oat is one of its pe- 
culiar features, being greatly more prolific than any 
other species of com. It is a hardy plant, and in 
's^ consequence of its superior produce will pay better 
on most poor soils than wheat. Its decomposing or 
vegetative powers also exceed those of wheat, and 
is therefore a fitter plant to be sown on recently 
manured land, besides, having the property of more 
rapid vegetation, possessing a broader riband, with 
a greater disposition to stock out, and less liable to 
blight than the plant above alluded to. 

The conclusions to be drawn from the nature of 
the oat, are, that it requi]:es a lighter s(nl than 
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wheats or al least to be made so by ddtivatioii^ and 
from its powers of yegetatbn may be sown near to 
a manured fallow. Being of the grass species, it 
should be sown broad^^st, or in dose drills, fixr the 
same reasons as for wheat. 

The favourite soil for the oat is a loam, and the 
season, a turnip fallow fed off, then ploughed and 
sown the end of February, or early in March, when 
the produce will often equal at harvest, on rich 
soils, ten quarters to the acre. 

A few remarks relative to the time of ploi^hing 
turnip land are considered necessary. 

Turnip land, it may be taken for granted, ia rich 
in fertility from the preceding yearns fidlow, and 
the crop b^ng fed off: therefore, the object in pre* 
paring the same for oats, is not now so much to en^ 
rich the soil, as to provide a fit season for that crap 
or barley. To do this, the subject must be £- 
vided into two parts, the wet stiff land, and that 
which is light and dry. The former should re^- 
main unploughed throughout the winter, because 
the flatness of the surface, from being fed off with 
sheep and the old water-ways, will essentially assist 
in the riddance of any excess of rain or snow, t^ 
the evaporation from winds, as the water will re- 
main longer on a smooth close trodden surfiice, 
than on one that is tender and rough. But it 
must be understood, that to leave land of the above 
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desca^ordoD unpSoii^^ till it hecomes ^ and h^atd, 
vould be to run to tbe other extreme : therefore^ 
to avoid both, the land should be immediately 
ploQ^bed after January, a(s soon as it "mUl do so 
wkbout iqjiirioudy kne^iding. 

Xighi^ dry land may be pl^vigited as soon as 
pxactijcabk after Christmas, when it will rather aft 
up, because i^e eadbsequent frosts mil suffidently 
pulverize it for oats, with the advantage of gaining 
more by being ploughed up and exposed to the 
sun^ air, Sec, than if left undisturbed, except for 
the reasons before adduced. Howev^, fed off tur- 
nip groimd shoidd be broken up as early as the soil 
will admit : first, for the above motive, next, 
with the view of getting forward with the general 
ploughing of the farm, that the command of a few 
fine seasoning days, in this precarious climate, may 
not be lost when they ofier, on account of the field 
being unprepared for the seedsman. 

OF BARLEY. 

This plant is also culminiferous, and of the 
grass species, and shoots up a stem or stems thirty 
inches to three feet in height. It is particularly 
rapid in its growth, and produces, from three bushels 
of seed on an acre, three and a half quarters to se- 
ven. Its nature is more delicate than the oat, and 
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with less TegetatiTe powers, jet win bear patdng 
nmch nearer to numnre than wheat, and is aeldoBi 
liable to blight. 

The soil and season best calculated for hatkjy 
has been proved to be a sandy or chalky loaai, 
after a tnmip fidlow fed off, and sown not later than 
the end of March or the first week in ApriL It 
should be sown the same as wheat or oats. 

OF CLOVEB. 

This is a biennial plant, and a most valuable 
vegetaUe as gieen or hay food for horses and 
stock. It is generally known as one of the arti- 
ficial grasses. It possesses a strong tap root with a 
succulent stem and trefoil leaf, and grows to a toot 
and eighteen inches high. It is sown among wheats 
oats, and barley. 

Clover requires a rich, firesh, deep soil, and good 
season, and ought never to be attempted on the 
same field oftener than once in six or eight years*, 
otherwise the land loses its freshness for this plant, 
and is proportionally less productive ; besides en- 
couraging, in a destructive d^ee, both the worm, 
and couch grass* The crop is never made use of,, 
except for sheep in the autumn, till the second year, 
when it may be fed off or mowed, or both. 

* The latter period b to be preferred on almost all foili. 
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Being a grass, it is of course sown broad-cast, and 
at the rate of six quarts to two gallons on an acre, 
or from twelve to sixteen pounds ; and the ope» 
ration performed the end of March or beginning of 
April. 

The manure most advantageous to clover is soot 
and coal ashes spread over the land the second year, 
in February or March, at the rate of thirty to fifty 
bushels to the acre. 

OF TEEFOIL. 

Trefoil is very similar to clover ; it is in fact a 
dwarf species of that plant, and requires the same 
soil and culture. 

SAINFOIN. 

This artificial grass is of longer duration than 
clover, and exceeds it in all its dimensions. It is 
of a hardier nature and possesses superior vegetative 
powers than clover, and consequently will grow and 
be productive on much poorer soils. In fact, this 
plant is the only one calculated for the cold chalky 
hills of England, on which it will continue pro- 
ductive four or six years. 

The soil most congenial to sainfoin, is a chalky 
loam, as lime must compose a part of the earth on 
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it is giowiL The season is, iritli osta or 
barley, after a tiBrnip or odier fallow; or widi 
wheat, after a naked flillow on siaff h»d. The 
produce is devoted to the feeding of stodc mAer in 
the green or hay state, or it is sometimes on mode- 
rate fertile hmds saved for seed. 

It should be sown the first favourable time in 
March, and the quantity of seed for an acre, broad- 
cast, is three to four bushels. 
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CHAPTER IX. 

On the courses of crops<-^A Ikt of tbe counes of crops* 
——These several courses combine the four first principles 
of husbandry. — Observations on the sowing of seeds 
and seed com in general. — ^The injurious kneading of 
wheat land in the autumn removed by the winter^s 
frost9»-^A few fects respecting vegetsition. 

GOU&8ES OF G&OVS. 

Aftee this outline of the nature of those plants 
most'generally cultivated, it remains but to arrange 
them into courses as at first proposed. 

To begin which, the manured fallow must cer- 
tainly take the lead, and if the field be considerably 
run out, a whole yearns tillage will be requisite, 
otherwise turnips may be grown to be fed or carted 
off at the discretion of the owner ; the former is 
decidedly preferable, unless the soil is naturally too 
wet for the attempt. 

The course of crops proposed for the best land 
is, 

1. A fallow manured. 

2. Oats. 

3. Clover. 
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4. Wheat. 

B. Beans, potatoes, or mangel wnnel^ maniired* 

6. Wheat. 

7* Peas, tares, or beans. 

a Wheat. 

To &IIow again, which is quite necessary, to 
keep even the best knd m a healthy com-produciiig 
state, since straw may always be raised by the aid 
of manure alone. After the &llow this time, va$sj 
follow barley instead of oats, if the soil be the least 
genial for that crop, as this change will be advan- 
ti^ous in the series even if the produce prove not 
large, since what may be lost in one crop win be ob- 
twined in one or other of those that come after. Or 
it may be taken thus, 

2. Let the crop be oats as before. 

3. Clover. 

4. Wheat. 

6. Peas, tares, potatoes, &c., manured. 

6. Barley. 

7- Beans. 

8. Wheat. 
Or on land that is disposed to throw out an eitcessof 
straw, particularly that of wheat, the course may 

be, 

1. Fallow manured. 

2. Oats. 
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These two white straw crops being close together^ 
will insure the latter against the evils of extrava- 
gant fertility ; but this system can only be practised 
with safety and profit on the very best lands, 
4. and 5. Clover for two years, and sooted. 
6. Wheat. 
7* Beans manured. 
8. Wheat. 
Or, in the fourth, Peas or tares, manured or fed. 
5. Barley. 
6 and 7* Clover or grass for two years. 
8. Wheat. 
To fallow again. . 
On average lands the coinrse may be, 

1. Fallow manured. 

2. Oats. 

3. Beans slightly manured. 

4. Wheat. 

5. Clover, sooted or fed ofil 

6. Wheat. 
Or, 

1. Fallow manured. 

S. Oats or barley, but clover is less injurious to 
the oat crop in a wet harvest than to barley. 

3. Clover sooted. 

4. Wheat. 

5. Turnips manured and fed off. 

6. Barley. 
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7* Beeii^ Of potatees mamifed. 

8. Wheat. 

For Ae {MMom' soifa^ 

1. Faltotr manured, and enltrrated fi>r t#o ycUr^ 
if very feul and exhausted* 

2. Wheat or oats. 

a Clorer, sooted or ftd off; peas, tares, or 
beans, slightly manured. 
4. Oats or wheat. 
Again, 

1. Fafioinnfuimed. 

2. Barley or oats. 

3. Clover, peas, tares, sooted, manured or feSoffl 

4. Oats or barley* 
Or, 

1. Fallow laid down to grasd, as Atinfoin, for a 
few years. Paved and bumt, fidlo^d and ma- 
nured for turnips or cole. 

2. Barley or oats. 

3. Peas, tares, or beans, or the tareir fed off 

4. Oats or wheat. 

These sereral convAcs combine the fiytUr first 
principles of the art of hvsbandry, Ae fallaWy m^ 
nure, variation of crops, and the laying dowA to 
grass for one or more years. 

Something of the abo^e ammgement it k'the'po- 
licyfor every husbandman to adopt; firsts -ftrilM 
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SOII6 befivre shown, next, foT liie sake of inducing 
order about a farm. The courses can be formed 
differently, at the option of the farmer, but the 
principles must not be departed &om where a per- 
manent return is looked for. 

Before coming to the conclusion, let me take 
some notioe of the sowing of seeds, kc^ and state 
a few instances of vegetation. 

OF SOWINaXHE SEEDSAXn SEED COBN INGEKEBAL* 

The principles here to be attended to, are, that 
the com, of whatever description, should have the 
soil made sufficiently close, yet tender about it, to 
prevent any circulation of fresh air beyond what 
the effects of vegetation may occasion. For if so 
close as to establish a complete exclusion of all 
fresh air which ensues on kneading land, the ba- > 
lance or stand-still is the consequence. On tlie 
other band, should the soil lie loose about the 
clevels of com, the proportion of air proves too 
great for decomposition, dryness is favoured, and 
from this other extreme, vegetation continues, dor- 
mant till some genial closing showers follow, when, 
by chance, vegetation may go on healthily, but it is 
too apt to cease afterwards in part or altogether, 
and is one cause of the thinning of crops. 
The soil, in fact, must be close enough to retain 

6 
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its air and moisture in immediate contact iriA Ae 
clerel, or they cannot be bealtbily decomposed (» 
the benefit of the seed, which process must neces> 
sarily take some time : but when any part is accom- 
plished, the disengaged and rejected prupaitions 
should be able to escape, to make way for moie 
fresh, which interchange is, as before stated^ mate- 
rially promoted by every subsequent shower. 

We see, on looking over fidlow land not dressed 
down after ploughing, how few seedling weeds theie 
are springing up, and principally for the cause 
abore j^ven, together with the absence of ibt 
shelter, which no doubt growing com aStardM to 
weeds. But when this fallow land is dosed by le* 
peated scarifyings, harrowings, and rollings, eres 
if no rain follow, germination commences ; thitf 
pointing out most clearly the propriety of adeqnst? 
attention bein^ paid to the spring tillage before and 
after the com is committed to the ground, with the 
prodence of deferring for a few days the sowing 
and finishing of that field which should plough up 
too wet to bear the process immediately. 

The kneading that so frequently occurs in wheat 
season, is removed by the winter^s frosts ; and the 
hoUownesses, by the rains and snows*. It should 
be home in mind, that the smaller the seed, and 

* Thu 18 the reason why trees planted in the antmnn 
more usually succeed than those deferred till the spring. 
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the later and drier the time when sown, the finer 
ought the tilth to be ; the turnip is an instance. 

If we examine a few facts of vegetation we shall 
find them as under. Com, in a wetharvest, is first 
detected growing about the bond; next, among 
the ears where collapsed together. The evil is re* 
medied by simply loosening the one, and sepa- 
rating, OT spreading open with the hands, the other, 
to admit of a circulation of air, which arrests all 
further vegetation, till more rain falls to closely re^ 
unite them again. The same follows c<f mown bar- 
ley, when the ears are permitted to remain in con* 
tact with the ground during a series of wamv 
showers ; but lightly lifting them up and letting 
them fall again, or turning them over, effectually 
preserves the crop, if done, and repeated, in time. 
Cases analogous to the above. — ^Boards or tim- 
ber fiesh sawn out, and put close together, will soon 
gen^ate the dry rot if some slips of wood are not 
placed between each board or piece of timber of 
sufficient thickness to admit of a firee circulation 
of air. 

Damp paper, and damp lin^ will exhibit marks 
of the same evil as the boards, and if long neglect- 
ed wiU be completely destroyed* 
' The air, being retained, is decomposed, when 
the. destructive or vegetating process commences, 
and with a fire it burns. 

a 2 
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CHAPTER X. 

Coachinoiu— Hints to joang ogricnltiirktiw — Agrienl- 
tore should be carried on with a new to profit; and 
which is onlj obtained by eontmned attention. Tbe 
advantage of getting well forward in the busincM of a 
harm; and the senrants, being consulted, will asnst to 
this end.— Servants should be treated kindly. — On 
laying out of capitaL — ^Mr. Marshall's saying. — ^Man 
will always be able to supply himself with food. 

CONCLUSIOir. 

Th2 young agriculturist haying perused and 
wdghed tbe contents of these pages, must neit 
direct his thoughts to the practical part, wludi 
should be always carried on with a view to profit, 
otherwise he neither benefits himself, uor, in the end, 
society. 

This profit in agriculture, from the inmmse 
i^ompetttion and the variety of the seasons, is only 
to be obtained by a continued attention, on die part 
of the conductor, to the economy of money and 
time, that is to say, every, footstep of his men and 
hOTses should leave belund it the impresrion of 
utility and profit. And nothing so fiivourably con- 
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tributes towards both these, as a good systan of 
arrangement throughout the farm, of a simple de- 
scription, diat eyen his men may see and understand 
what he intends to do for at least some months be? 
forehand, as respects the grand features. Having 
accomplished this, it will be in his power to get well 
in advance in all his business, an object of the first 
consequence in the climate of Great Britain, and 
which alone can enable him to take advantage of 
every precious opportunity that may ofiFer. 

By the executive men being acquainted with 
the intenticms of their master before they are put 
in practice^ they will (if possessing intelligence 
with their experience) canvas over, in their own 
minds, the practicability and chance of success of 
the plans proposed, and if they feel the least inr 
terest in their master'*s wel&re, and are allowed by 
him to give their opinion now and then, may fore- 
see an evil, or point out a shorter and better road ; 
or, by raising a doubt, sometimes induce him to 
think twice before he acts ; a circumstance of more 
moment than is usually supposed. 

If a master possesses a liberal disposition, ac- 
companied with a real thirst for knowledge in his 
profession, he will with pleasure listen to any sug- 
gestions on the part of his men, who should be few 
and good : and to have such, pay them well. He 
may thus oftentimes hear truth ; though conveyed 
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not in elegant Lmgnage ; still it is truth. Indeed^ 
by treating labourers as rational bekigs, instead of 
mere macliineSf which is now and then the case, 
and arguing with them a little, both parties are be- 
nefited. They then feel an interest in the varied 
occupations on the farm, and derire a pro- 
portional degree of pleasure in the employments, 
and in the success, all of which proves a balm to 
their toils, and an increase, not only to the porse^ 
but to the happiness of their liberal and enlightened 
director. 

With respect to the laying out of capital on a 
fiMrm, very great circumspection ought to be used 
by the young agriculturist, with a few years^ expe- 
rience of the soil, before it be largely ventured 
upon. What is meant by laying out of capital, ia, 
in the purchase of distant manures*, draining, 

* As manure stands next in importance to cnlttvatioDy 
every attention ought to be paid to the economy of all straw 
and litter, likewise, to the guarding agunst every knid of 
waste by heating, winds, &c*, and that the crumbs of manure;, 
as Cobbett justly says, should be also carefully swept up ; for 
what is obtained even in thb way, is at home, is free from 
carriage expense, and will, in most instances, equal in good- 
ness what is purchased at a distance, saying nothing of the 
chai^ies upon the same. And it is too often the case^ that 
the time consumed with a team to fetch a load of manure, 
would plough well an acre of land at home. 

The way to raise the greatest quantity of manure from 
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buflding, &C., and the employment of an extra 
number of hands and horses. 

Let a recourse be had to those means first which 
are attainable on the farm ; these, coiyoined with the 
practice of fisJlowing^ and a judicious system oi 
crops, will e£fect wonders with most lands. When 
the above have been tried, and certam positive im-^ 
provements may be made, with a fair remuneration, 
no excuse will then remain for delaying longer the 
outlay of the requisite money. 

This work may be advantageously closed by join*, 
ing with Mr. Marshall, in saying, that ^* self-^tten* 

straw and litter^ is, in the first place, to eat none or next to 
none of the straw ; but instead, to trample all as it comes 
from the flail, under the feet of stock fed on hay, com, cake, 
or roots. In the next, take every wet day opportunity to carry 
out to a mix-hill all which is in a state of incipient decay, 
and never mind some long straw going with it. Lastly, when 
the mix-hiU is finished, let it be turned, and after a few days 
be carted out and ploughed into the soil, so that the manure 
may undergo the greatest proportion of its fermentation 
within the land rather than in the mix-hill. By this plan, 
all the straw grown on the farm at the last harvest, will be 
usefully employed in the soil on or before the next harvest, 
except what must be stored by for litter and thatching. 

The above is quite practicable when the manure is to be 
devoted to the fallow or fallow crops, and will yield at the 
rate of thirty cubic yards to forty upon an acre, over a 
quarter of the farm. 
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lion ma^ tbe best jstiiMr^ ; for witlioiit dds cren 
sdencefaib, but with it erery tbing improves, and, 
conjoiiied wiA sdoice, every tbing succeeds. 

The result of these eEquiries will, it is hoped, 
confinn our minds in the opinian that the sooioes 
of fertility, tmder the fostering band of civilixed 
man, are as immortal as his own spedes ; conae- 
quently, as long as he inhabits this globe, he will 
always be able to suj^ly himself with food, by de> 
vodng a certain proportion of bis industry and skill 
to the cultivation of its soil, and to the care and pro- 
pi^tion of its various products. 



THE END. 



O. WoodbU, Prteter« 
Angd Court;* Skinner Strset* London* 
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